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PREFACE 



Having fequently been called upon to retrace property lines 
according to surveys of from twenty to eighty years ago, I was much 
surprised, by reference to the tables of my text-books, to find no 
means for answering almost the first question that would arise, viz., 
what allowance must T make for the difference in variation ? 

In default of this information I must first asc rtain if two adjacent 
known points can u : found upon which line a t taring may be taken 
and compared with the original. If this cannot be done, then I 
must run, comparatively at random, until I reach a second known 
point, and from a plotting or calculation, both of my own work and 
the original, I may arrive at this difference— a method involving con- 
siderable work. 

Upon inquiry as to what work to procure that I might gain this 
information, I was referred to various volumes of " Silliman's Jour- 
nal,'* ditto of "Transactions" of "Associations," and numerous 
records from the various departments of the Government. Some of 
these I was able to procure and others not. Fortimately I obtained 
sufficient to cover practically what was needed to accomplish the 
design of this work. 

The author lays no claim to originality whatever ; his object has 

b^^Q simply to make a compilation of the recorded ffK:ts in iielation 

(iU.) 



PREFACE. 

to his subject having a practical bearing only, and of especial use in 
surveys by the compass for the recovery of old lines. He has not 
hesitated to copy liberally or literally from the published papers of 
the various departments of the Government wherever the matter or 
its presentation has pleased him, and the article on the methods of 
ascertaining the variation by observation with compass or theodolite 
is taken wholly from the Department "Instructions to the Surveyors 
General of Public Lands." The tables are compiled principally from 
the papers of the Coast Survey by Mr. Schott. 

A brief resume is given of the progress in the investigation of the 
subject of magnetic variation from the earliest periods of its discovery 
in England to the present time. 

The author has given as an example the method he used for reduc- 
ing the variation at adjacent points to that at his own place, and he 
recommends it as being simple and sufficiently accurate forihe pur- 
pose required. He would respectfriUy recommend to each surveyor 
the compilation of a similar table for his own particular locality, 
from which, by inspection, the variation at any date may be known. 
To enable him to do this without the preliminary labor involved in 
the collecting and sifting from a disconnected mass of matter pub- 
lished on the subject the information desired, the author has compiled 
this little work, thinking that, though imperfect as it may be, it yet 
may meet a practical need that others beside lumself have felt. 
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Magnetic Variation- 



Since the first discovery of Terrestrial Magnetism its 
variability in direction and intensity has been the subject 
of much research and observation. The first to point out 
the divergence of the magnetic needle from the true north 
point, and that it was different at different points, was the 
English philosopher, Gilbert, who also maintained that it 
was constant for the same place. The change in variation 
in proceeding firom place to place was hardly known, 
though it had been noticed and marked on an atlas by 
Andreas Bianco, in 1436, and its discovery was. one of the 
most serious causes for alarm to the companions of 
Columbus on his voyage of discovery in 1492. Owing 
to primitive needles being floated in basins of water, and 
to crudeness in manufacture of those first suspended, the 
dip of the needle was not discovered until the year 1576. 
From the time the difference of the variation of the 
needle became universally recognized, it was especially 
important to mariners to register the variation in all points 
of the world. 

During the reign of William and Maiy the astronomer 
Halley was appointed to the command of a ship in the 
Royal Navy with instructions "to seek by observation the 
discovery of the rule for the variation of the compass." 

He published *' Magnetic Charts" as the result of his 
investigations, which were afterward revised and corrected. 

Humboldt also gave the subject much attention and 
collected many observations. All these observations 
seemed to indicate a magnetic pole below the surfeice of 
the earth at some point north-west of Hudson Bay, and 
Captain Ross on his second voyage is supposed to have 
reached it, in latitude N. 70 ^ 53' and longitude west 
firom Greenwich 95 ^ 45' '8, the dipping needle there 

(II) 
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pointing vertically downward and the variation compass 
turning toward this point when placed at points adjacent 

The earlier observations could not have been very close 
or ccmnected, as the variation at London was supposed to 
be constant until the year 1633 when Gillebrand discov- 
ered that it had receded from 11 ^ east in 1580, to 4 ^ 
east 

Since that time in Europe, the needle has been slowly 
turning westward until the year 181 5 when it reached its 
maximum westerly deflection, then it began slowly to turn 
eastward again. 

The following table exhibits the progressive changes ob- 
served in London from 1576 to 1865 : 



Year. 



1576. 
1580. 
1622. 
1634. 

1662. 
1666. 
1670. 
1700. 
1720. 

1740. 
1760. 

1774- 
1778. 
1790. 
1800. 
1806. 
1813. 
1815. 
1816. 
1820. 
1823. 

1831. 
1865. 



Observer. 



Norman . . . 
Burroughs . 

Gunter 

Gillebrand . 



Col. Beaufort, 
do 



Variation. 



ijo 15' E. 

II 17 ** (Max.) 

6 12 " 

4 5 

No variation. 

o 34 W. 
2 6 «« 

9 40 
13 o 

16 lo 

19 30 

22 20 

22 II 

23 39 

24 36 
24 8 
24 20 

24 27 (Max.) 

24 17 

24 II 

24 10 

24 o 

21 o 
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The dip was found also to be a variable angle, differing 
at different places, as the following table exhibits from 
observations made at London : 



Year. 



Observer. 



Angle of Dip. 



1720 ■ Graham. . 

1773 Heberden 

1780 Gilpin 

1790 1 *• 

1800 1 " ... 

1818 Kater. ... 

1821 Sabine . . . 

1828 

1830 

1863 






74042' 

72 19 

72 8 

71 53 

70 35 

70 34 

70 3 

69 47 



From which we observe that while the variation in dec- 
lination underwent a reversion in 181 5, the variation in 
dip has been constantly diminishing by a rate compara- 
tively uniform. 

The variation at one place is but a poor guide for the 
variation at others more or less remote. 

While the variation at London was undergoing the 
changes recorded above, in America, as recorded at Que- 
bec, Canada, the needle reached a westerly maximum' in 
1660, and then began turning easterly, until about the 
year 1800. When, according to the record, at New York 
City, it reached an easterly maximum, and from that date 
again reversed its motion and began turning Westward, 
which is the direction of its present motion. The varia- 
tion and periods of reversion at other places were different, 
but at present the needle has a westerly motion through- 
out the entire United States and Canadas, except at the 
Pacific Coast 

Sometimes there is a marked difference in deflection, 
even though the places are comparatively near each other. 

Again there are particular parts of the earth's sur£ice^ as 
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in the Western part of the Antilles, and in Spitzenbeiig^, 
where the means declination of the needle has scarcely 
undergone any sensible change in the course of the last 
hundred years, and sinceBi66o the needle has been per- 
manent in the Island of Jamaica, of which Sir John Hers- 
chel remarks in Cosmos, Sabine's Translation, vol. i, p. 
419. *'The whole mass of West India property has been / 
saved from the bottomless pit of endless litigation, by the ' 
invariability of the magnetic declination in Jamaica and 
the surrounding archipelago, as during the whole of the 
last century all surveys of property were conducted solely 
by the compass. " | 

Another important fact was discovered in 1 724, by Mr. 
Graham, a philosophical instrument maker of London, 
viz. : that there was also a small diurnal motion of the 
needle. This daily variation was established by 1,000 
observations, and afterward confirmejd by 4,000 more made 
by Canton. 

It appeared also by Canton's researches that the diurnal 
variation undergoes an annual change, being greatest in 
summer, or about one-quarter of a degree, while in winter 
it is but one-half that quantity. 

The subject of magnetic variation did not receive general 
attention in Europe until about the year 1835, when at 
the instance of Baron Von Humboldt, a magnetic crusade 
was organi:zed and numerous observations were establish- 
ed, by the various governments and philosophical societies, 
at many and distant parts of the world, and a systematic 
method of daily observations instituted. 

The facts observed at each station were the intensity of 
the magnetic force, the declination of the needle from the 
true meridian, or variation, and the inclination to the 
horizon, or dip. 

Those established in America were, at Toronto, Cam- 
bridge, Philadelphia and Washington. 

In addition to these, were the observations made by the 
several Arctic and Antarctic exploring expeditions. The 
whole was also discussed by Professor Lloyd, of Dublin, 
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and Col. Sabine, director of the observatory at Toronto, 
Canada, and their results exhibited in the "Philosophical 
Transactions of the British Association" for 1843. 

From these observations magnetic charts were published, 
showing the curves of equal variation and dip, also the 
magnetic equator, or curve of no dip. 

One has recently been published by the British govern- 
ment, from its magnetic surveys of i855-'7o. 

From its inspection we note the singularity of some of 
its curves of equal variation. 

%First, the main line of no variation passes from the N. 
magnetic pole at lat 70° N., long. 95° W. to the N. E. 
shore of Lake Superior ; thence to near Wheeling, W. Va. ; 
thence S. E. to the mouth of the Amazon ; thence S. 
through South Americi, reaching the Atlantic coast a 
little west of Rio Janeiro ; thence S. 20 4.® K to the S. 
magnetic pole. From the polar regions, where we lose 
sight of it, it emerges in lat 70° S., long. 138*^ E., and 
proceeds north through Australia, where it bends to the 
west, running N. of W., crossing the equator at long. 75*^ 
E., thence proceeding N. 30+® W., touching the west 
shore of the Caspian Sea, passing about 4*^ east of St 
Petersburgh, and out of sight at lat 70*^ N., long. 

31° E. 
There is also another curve of no variation, elliptical in 

form, about which lines of variation to the extent of from 

5° to 8° circulate entirely, others partly, and then proceed 

towards the magnetic poles. 

This ellipse has its major axis on the meridian 130® E., 
and extends from lat 15° N. to 6S^ N., while its minor 
axis extends from 108° to 151° E. long. 

Within, this immense ellipse of no variation, parallel 
isogenic curves of W. variation circulate to the limit of 
6° variation. 

Without, all the curves of E variation running from the 
N. to the S. magnetic poles embrace it, except the curve 
i*^ variation. 

In the Pacific Ocean, at a point in lat 11° N., long. 
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06^ W., the line of 8° variation makes a loup, extending 
from lat. 17° N. to 25° S., and to long. 171° W. Within 
this the curves of 7°, 6°, and 5° E. variation circulate in 
elliptical form. The latter has its major axis on the 
equator, and extends from long. 120° to 149° W., its 
minor axis being 13° in length. 

COMPILATION OF MAGNETIC OBSERVATIONS. 

The first effort made towards a compilation of obesrva- 
tions in America, was in the year 1835, by Professor 
Loomis of Yale College, then of Western Reserve College. 
He, in the name of the ''Connecticut Academy of Arts 
and Sciences," wrote a great number of letters asking re- 
sults of observations, to which answers were generally 
received. These observations he compiled and published 
in Sullivan's Journal, "Vol. XXXIV., 1838. 

Additional compilations were made by him and pub- 
lished in Vols. XXXIX. and XL. ; and in a discussion 
published in Vol. XLIII., these observations were re- 
duced to the epoch of 1840, and the annual motion com- 
puted for that period. A combination of these form 
Table 7. 

Concerning which he remarks : ''From an attentive 
examination of this table, it will be §een that from the 
time of the earliest observations down to about the com- 
mencement of the present century, the westerly variation 
was decreasing, and the easterly increasing in every part 
of the United States ; that more recently the reverse has 
taken place ; that is, thatv a retrogade movement of the 
needle has commenced. The precise year when this change 
took place cannot be certainly known. To determine this 
we need more numerous and more accurate observations. 
All the observations, however, agree in this, that the 
change began as early as 18 19, while the Philadelphia 
observations make it as early as 1793, and those at 
Newbem, N. C, not far from the same year. The 
annual motion is much greater in the Eastern States than 
in the east and west. 1 have carefully compared all the 
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observations contained in the preceding table, and without 
giving the particulars of this discussion, will state at once 
the conclusion at which I have arrived, viz. : that the 
westerly variation is at present increasing, and the easterly 
diminishing in every part of the United States ; that thio 
change commenced between the years 1793 ^^^ ^^^9' 
probably not everywhere simultaneously ; and that the 
present annual change of variation is about 2' in the 
Southern and Western States ; from 3' to 4' in the Middle 
States ; and from 5' to 7' in the New England States." 

In the same number were published tables of dip ob- 
servations, which are given in Table 5 of this work. 

The effort to discover a specific law governing magnetic 
variation has not been as productive of definite results as 
was hoped for, the evidence tending to show that, what- 
ever the general law may be, it is so modified by local or 
other influences, that, as M. Duperry remarks in (Annales 
de Chimie, 1830,) **We are led by the phenomenon of 
the dip, as well as the variation, to conclude that every 
place has its own magnetic axis, with its own pole and its 
own equator. '* .' , v / * 

CAUSE OF TERRESTRIAL MAGNETISM. ^ 

Numerous theories have been advanced as to the cause 
of terrestrial magnetism. Among the first was that of Dr. 
Mayer about the middle of the last century, which was 
that the earth contained a huge single magnet near its 
centre, with its axis passing through the earth's centre at 
right angles with the magnetic equator. 

Both Humboldt and Biot independently adopted this 
theory. 

The next hypothesis of any importance was advanced by 
Hansteen, of Norway. He substituted two magnets ex- 
centrically arranged, and of unequal power. 

In 1838 Gauss published his celebrated memoir on ter- 
restrial magnetism. He regards the earth as an infinite 
assemblage of magnets, or in effect the whole earth as a 
magnet H^ ^fterxni^ed pertain irelatipns between the 
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components of these magnetic forces, and expressed these 
components by general formulas, the constants of which 
can be obtained by observation. He showed that only 
two poles can exist 

Gauss compared the results reached by his calculations 
with accurate observation made at 91 magnetic stations. 
In a majority of cases the difference between calculation 
and obsefvation was about equal to the errors of observa- 
tion, and frequently not greater than those made by 
practised observers at the same station. His calculated 
position for the north pole was within i® of the point 
observed by Captain Ross, and his calculated intensity at 
the poles was N. 1,701, S. 2.253. 

His theory involved the idea of two magnetic fluids giv- 
ing magnetic polarity to each terrestrial particle, or, in 
other words, of a repulsive and attractive force acting in- 
versely at the square of the distance. No change need be 
involved in this by the adoption of the later theory of Am- 
pere, viz., that the northemly and southemly magnetic 
currents are due to easterly and westerly electric currents; 
thus transforming the earth into an immense electro mag- 
net 

Professor W. A. Norton, of the Sheffield Scientific School 
of Yale College, in his papers on the subject of " Mole- 
cular Physics, ' adopting the theory of Ampere, proposes 
a theory as to the causes of these electric currents, based 
upon his theory of the constitution of the ultimate atom 
of matter, as follows, viz. : That they are due primarily to 
the impact of the ether of terrestrial matter upon the ether of 
space, and that the diurnal motion of the needle is mainly 
due to the difference in the force of impact of that part of 
the earth opposite to the sun to that part adjacent; the im- 
pact of the former being due to the sum of the earth's yearly 
and daily motion, while in the latter instance it is due to 
the difference only, of these two motions. * 

•In a recent conversation Pjrofessor Norton remarked that the re- 
sults of later observations and discussions had verified his theory in 
numerous instances of detail, Apd that he was now mprq than ever 
confident of its correctness, 
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In addition to the regular diumal and monthly changes, 
the needle is liable to sudden and violent perturbation or 
magnetic storms. These are always accompanied by au- 
rora and electric disturbances, and occur simultaneously 
over the whole earth. It is the general opinion of mag- 
neticians that the sun is the agent causing the disturbances. 

The wonderful coincidence of the eleven years' period- 
icity of the maximum of sun spots and the maximum of 
perturbations, together with the simultaneous agitation of 
the sun's photosphere with that of the magnetic needle, 
as observed by Professor Schwabe, of Dessau, for over 
forty years, scarcely leave a doubt of it *' There is some 
reason, ' observes Balfour Stewart (Proceedings of Royal 
Inst, vol. iv.), '* to believe that on one occasion our lu- 
minary was caught in the very act On the. ist of De- 
cember, 1859, two astronomers (Messrs. Carrington and 
Hodgson) were independently observing the sun's disc, 
which exhibited at that time a very bright spot, when 
about a quarter past eleven they noticed a bright star of 
light suddenly break out over the spot and move with 
great velocity across the sun's sur&ce. 

On Mr. Carrington referring afterward to Kew Observa- 
tory, at which place the position of the magnet is recorded 
continuously by photography, it was found that a magnetic 
disturbance had broken out at the very moment when this 
singular appearance had been observed. 

Professor Loomis, in a paper concerning the causes of 
diumal variation, published in ( * ' American Journal 
Science, Vol. L., 1870,") arrives at the following con- 
clusions : 

(i.) A diumal inequality of the magnetic declination, 
amounting at Prague to about six minutes, is independent 
of the changes in the sun's surface from year to year. 

(2.) The excess of the diumal inequality above six 
minutes, as observed at Prague, is almost exactly propor- 
tional to the amount of spotted surfeice upon the sun, and 
may, th^r^fpre, be inferred to be produced by this disturl^ 
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ance of the sun's surface, or both disturbances may be re- 
ferred to a common cause. 

(3.) Great disturbances of the earth's magnetism are ac- 
companied by unusual disturbances of the sun's surface on 
the very day of the magnetic storm ; and are therefore due 
to some influence which emanates immediately. 

(4. ) The great disturbance of the sun's surfece which 
accompanies a terrestrial magnetic storm is generally 
heralded by a smaller disturbance three or four days pre- 
vious, succeeded by a comparative calm which immediately 
precedes the magnetic storm. 
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INTENSITY OF TERESTRIAL MAGNETISM. 

The magnetic intensity at any point of the globe may be 
determined by observation on the times of vibration of a 
dipping needle ; the dipping needle holding to terrestrial 
magnetism the same relation that a pendulum holds to 
gravitation. In a state of rest both show the directions of 
the resultants of these forces, and if set in vibration we can, 
from the number of these vibrations in a given time, 
determine the intensity of the vibrating force at the various 
pointjj by assuming one of them to be unity. The inten- 
sity was found to be proportional to the square of the num- 
ber of vibrations X hy the cos of the dip or F = n'^ x 
cos d. The following table exhibits the ratio of intensity 
for the various places and dates, the unit being a point of 
minimum intensity as observed by Humboldt in Southern 
Peru in 1798 : 



PLACES OF OBSERVATION. 



St. Antonio 

Carthagena 

New York 

Naples 

Lyons 

Paris 

Brussels 

Berlin 

Christiania 

St. Petersburgh 

Baffins' Bay 

Spitzenberg 

*N. Magnetic Pole 

*Near S. Magnetic Pole. . 
(*By Capt. Ross.) 



YEAR. 



1802 

I80I 

1822 

1805 
1805 

1800 
1829 
1829 
1820 

1828 
I8I8 
1823 

1832 



LATITUDE 

N. 



oo 


C 


1,087 


10 


25 


1,294 


40 


43 


1,903 


40 


5? 


1,274 


45 


46 


1.333 


48 


52 


1,348 


50 


52 


1,347 


52 


51 


1,366 


59 


55 


1,419 


§9 


66 


1. 410 


62 


43 


1590 


79 


40 


1,567 


• • 


• • 


1,624 


• • 


• • 


2,052 



MAGNETIC 
INTENSITY. 



In general there is an increase in intensity as we proceed 
from the magnetic equator toward either pole, the greater 



ti ilAGNfitIC VARIATION. 

being toward the southern pole. According to Sabine at 
the north pole the intensity is 1,624, which is less than at 
New York, it there being 1,803. 

The minimum of intensity 0.706 was observed by 
Erman in S. lat 19° 50', long. 10*^ 2' E. The maximum 
was observed by Captain Ross at Mount Erebus, near the 
S. magnetic pole, where it was 2,052. 

Biot gives the following formula for computing the in- 
tensity at any point from the latitude, which will be found 
tolerably accurate, viz. : Intensity = V 14-3 Sin.a L. 

The intensity of magnetic force is also subject to slight 
diurnal and monthly changes, and is increasing slightly at 
a ratio equal to o. 0037 of its force per annum, according to 
Mr. Schott's measurements in 1867, '68 and '69. 

From the researches of Sabine and others, it appears 
that there are two foci or points of maximum force in each 
hemisphere, round which the iso-dynamic lines (lines of 
' equal magnetic force) circulate in an ovate form ; these 
foci are not of equal force in either hemisphere ; the focus 
of greater intensity in the northern hemisphere is in the 
vicinity of the S. W. shores of Hudson's Bay, in 52° 19' 
N. latitude, the intensity being i. 88 ; the weaker force is 
in the north of Siberia, about 1 20® of E. lontitude from 
Greenwich, with an intensity of i. y6. 

The principle maximum focus in the southern hemis- 
phere was found by Sir James Ross, in 1840-3, at about 
the meridian of 134° E., and a few degrees north of the 
Antarctic Circle, while the weaker maximum, according to 
Sabine, is in longitude about 130° west 

ACCURACY AT COMPASS SURVEYS. 

As before remarked^ although a great mass of evidence 
has been collected and discussed, it has not as yet led to 
the discovering of any fixed general law governing varia- 
tion. 

All formulas for calculating the variation are impirical 
and applicable only to each particular locality. 

If to the uncertainty of the variation from year to year, 
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there be added the annual and diumal variation, together 
with that of local attraction (a very serious element of dis- 
turbance in many States). We are forced to the conclu- 
sion that surveys by the magnetic needle alone cannot be 
otherwise than very crude in their nature. 

The needle, however, is the sole director of a large ma- 
jority of our surveys and property divisions, and public 
faith is great in its efl&cacy as an index. Th? awe with 
which its mysterious oscillations and final settlement are 
beheld by the general public, is only equaled by its faith 
in the eternal fixity and definiteness of a line once deter- 
mined by it, and described as ''beginning at a certain 
black oak stump, " long since rotted away, * ' and thence 
running N. 17°, 30' E., 17 chains and 20 links, more or 
less, to a certain," other stump in an equally good state of 
preservation. Hence, it seems a public necessity to cater 
to their wishes to a certain extent giving them their mag- 
netic bearings upon much the same principle that our 
professional brothers, the doctors, prescribe bread pills for 
their patients, under the mysterious formula of. 

Farina Tritica, ^.i 
Aqua pura, q. s. 
M et fiat, pilulae, No. X. 

With particular direction as to the manner and time of 
taking. 

I have known lawyers of large experience in real estate 
transactions, and of marked ability and intelligence, who 
have insisted on having the magnetic bearing of all streets 
marked on maps of property within the limits of a city of 
over 100,000 inhabitants, and would be sure to incorpor- 
ate its ponderous verbiage in the description of a rectan- 
gular lot in a rectangular block within the limits of a city, 
whose street lines were defined with the utmost precision, 
and established by lasting monuments. 

The document furnished you as a description of the 
property you are called on to survey bears a date, but you 
find upon examination thct it is a copy from a certain 
other document, the date and verity of which can only be 
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ascertained by consulting the records at the County Court, 
probably miles away. From such data the surveyor is 
frequently called upon to settle by that infallible instrument, 
the compass, disputes dating back, perhaps, several gener- 
ations. 

The practical surveyor will recognize this as no highly 
colored picture, but a fiiir sample of numerous cases that 
he may recall from his own experience. 

In the surveys of years ago, when land was cheap, the 
chaining was roughly done, and frequently a chain or two 
was ** thrown in," so as to be sure and ** give good meas- 
ure" in selling, all of which, though showing a commend- 
able spirit on the part of the grantor, has frequently caused 
endless trouble afterward when property became more valu- 
able and dividing lines were required with exactitude. 

In the frequent litigations that have arisen from disputed 
dividing lines the courts have recognized to a certain ex- 
tent the uncertainty of lines thus defined and the difficulty 
in after years of their definite recovery by a compass sur- 
vey from the given starting point 

The identification of known points or land marks with 
a fair degree of definiteness, will always take precedence 
of any re-survey from the description in the deed, or the 
deed itself, if the re-survey should locate the lines entirely 
different from the recognized land marks. 

In view of this fact, it has been the author's practice to 
measure also the angles at the various comers accurately, 
and to plot the lines carefully, on a large scale, locating 
all the land marks to be found; then to amend his first 
survey as his judgment shall direct, having graphically be- 
fore him all the known facts in the case, proceeding thus 
from known points to known points to the end. 

Although much has been said in disparagement of the 
accuracy of surveys made by the needle alone, yet, when 
their convenience is considered and the feet that when 
first used land was not valuable and mostly in woods where 
vision was obstructed, one is hardly able to conceive an 
instrument with which the same amount of work could 
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have been done with the same amount of labor apd with 
more accurate results. 

In locations where there is no local attraction, with 
proper care in observing, the use of delicate needles and 
the paying due deference to the horary change in varia- 
tion, ^e results with good closures may be obtained with 
the compass. 

In the land surveys of years ago, this feature of the 
yearly change in magnetic variation was but little known, 
and the variation itself was scarcely recognized, hence it 
is very rarely that we find any reference to it in old maps 
or descriptions of property. We have the magnetic bear- 
ings, the distances and the date, that is all, and years 
after we are called on to retrace these lines. 

I am aware that in the Western States, formerly terri- 
tories of the United States, this is not so, as upon their sub- 
division into sections and townships, according to the gen- 
eral plan of government surveys, the variation at each 
township was noted. 

But in the ** Original Thirteen'' this was very rarely 
done. If it had been, the practical need for a work of 
this character would not be so greatly felt, as, knowing 
the variation then from the record, and now firom your 
own observation, the proper allowance could be made at 
once* As it is, the first question that arises when an old 
deed is put into your hands to retrace, is what was the 
variation at the time the original survey was made? 

Strange to say, our text books on surveying have 
touched the subject very lightly, giving us a method for 
finding the present variation firom the sun or pole star, but 
no record whatever of the past 

The insertion of Prof Loomis' collection of 1838 
(Table 6), if nothing more, would have been of great ad- 
vantage, both in illustration of the general subject of mag- 
netic variation, and as a record for use in the field. 
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MSTHODS OF ASCERTAINING THE VARIATION. 

The best practical method of detennining the trae 
meridian of a place, is by observing the north star. If 
this star were precisely at the point in which the axis of 
the earth, prolonged, pierces the heavens, then, the 
^ intersection of the vertical plane passing through it and 

the place, with the surfece of the earth, would be the true 
meridian. But the star being at a distance from the pole, 
';qual to i° 30' nearly, it performs a revolution about the 
pole in a circle, the polar distance of which is i ° 30' : the 
time of revolution is 23 h. and 56 min. 

To the eye of an observer, this star is continualy in 
motion, and is due north but twice in 23 h. 56 min. ; and 
is then said to be on the meridian. Now, when it de- 
parts from the meridian, it apparently moves east or 
^ west for 5 h. and 59 m. , and then returns to the meridian 

^ again. When at its greatest distance from the meridian, 

^ east or west, it is, said to be at its greatest eastern or 

western elongation. ^ 

The following tables show the times of its greatest 
eastern and western elongations. 
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«7 



EASTERN ELONGATIONS. 



Da3rs. ! April. ' May. Juue. July. August. 



7 
13 

25 



H. 


M. 


18 


18 


17 


56 


17 


34 


17 


12 


16 


49 



H. 


M. 


H. 


M. 


16 


26 


14 


24 


16 


03 


14 


00 


15 


40 


13 


35 


15 


17 


13 


19 


14 


53 


12 


45 



H. M. 

12 20 

" 55 

II 31 

II 07 

10 43 



August. 


Sept 


n. Ma 


H* M« 


10 16 


8 20 


9 53 


7 58 


9 30 


7 36 


Q 08 
8 45 


6 53 



WESTERN ELONGATIONS. 



Dajrs. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


March. 




H. M. 


H. M. 


H* M* 


H. 


M. 


H. M. 


H. M. 


I 


18 18 


16 22 


14 19 


12 


02 


9 50 


8 01 


7 


17 56 


15 59 


13 53 


II 


36 9 26 


7 38 


13 


17 34 


IS 35 


13 27 


II 


10 02 
44 8 39 


7 16 


19 


17 12 


15 10 


13 00 


10 


6 54 


25 


16 49 


14 45 


12 34 


10 


18 " 


8 16 


6 33 



The eastern elongations are put down from the first of 
April to the first of October ; and the western, firom the 
firat of October to the first of April; the time is computed 
fi-om 12 at noon. The western elongations in the first 
case, and the eastern in the second, occurring in the day- 
time, cannot be used. Some of those put down are also 
invisible, occurring in the evening, before it is dark, or 
after daylight in the morning. In such case, if it be 
necessary to determine the meridian at that particular season 
of the year, let 5 h. and 59 m. be added to, or subtracted 
firom, the time of greatest c :tcm or western elongation, 
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and the observation be made at night, when the star is on 
the meridian. 

The following table exhibits the angle which the meri- 
dian plane makes with the vertical plane passing through 
the pole-star, when at its greatest eastern or western elon- 
gation : such angle is called the azimuth, . The mean angle 
only is put down, being calculated for the first of July of 
each year : 

AZIMUTH TABLE. 



« 




' 

1 48 

I 47>^ 

I46>^ 

146X 

I45M 

145X 

144K 

I 44>^ 
I 44 

M3K 


to s 

^•3 


to s 

4 i 

;3| 


Lat 40° 
Azimuth. 


°*1 


°*1 


185 1 
1852 

1853 
1854 

1856 

lip 
1861 


' 

1 45 , 
144K 
I44>< 

143^ 
143X 
143 , 
I 42>^ 
1 42 

I4I5< 
I 41X 


' 

I so 

1 49^ 

146X 


' 

1 53>< 

I 53 ^ 

I 52>< 
1 52 

151K 

MIX 

1 50X 
I50X 
I49X 

I 49>< 
I 49 


' 

1 III 

iSSV 
IS4X 

1 S4i 
I 54 
i53i 

' 53, 
152J 


' 

159^ 
»59X 

iS7i 
I 57 
IS6J 
I 56 

I 5SX 


' 

2O4X 
203^ 

2O3X 

2 02>< 

202X 
2 0131^ 
2 01 Jl^ 
200^ 

200X 
2 00 

I 59i 

1 



The use of the above tables, in finding the true meridian, 
will soon appear. 

TO FIND THE TRUE MERIDIAN WITH THE THEODOLITE. 

Take a board, of about one foot square, paste white 
paper upon it, and perforate it through the centre ; the 
diameter of the hole being somewhat larger than the 
diameter of the telescope of the theodolite. Let this board 
be. so fixed to a vertical staff as to slide up and down fi-eely ; 
and let a small piece of board, about Uiree inches square, 
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be nailed to the lower edge of it, for the purpose of hold- 
ing a candle. 

About twenty-five minutes before the time of the greatest 
eastern or western elongation of the pole-star, as shown by 
the tables of elongations, let the theodolite be placed at a 
convenient point and levelled. Let the board be placed 
about one foot in front of the theodolite, a lamp or candle 
placed on the shelf at its lower edge ; and let the board be 
slipped up or down, until the pole-star can be seen through 
the hole. The light reflected from the paper will show 
the cross hairs in the telescope of the theodolite. 

Then, let the vertical spider's line be brought exactly 
upon the pole-star, and, if it is an eastern elongation that 
is to be observed, and the star has not yet reached the 
most easterly point, it will move from the line towards the 
east, and the reverse when the elongation is west. 

At the time the star attains its greatest elongation, it will 
appear to coincide with the vertical spider's line for some 
time, and then leave it, in the direction contrary to its 
former motion. 

As the star moves towards the point of greatest elonga- 
tion, the telescope must be continually directed to it, by 
ipeans of the tangent-screw of the vernier plate ; and when 
the star has attained its greatest elongation, great care 
should be taken that the instrument be not afterwards 
moved. 

Now, if it be not convenient to leave the instrument in 
ts place until daylight, let a staff, with a candle or small 
:amp upon its upper extremity, be arranged at thirty or 
forty yards from the theodolite, and in the same vertical 
plane with the axis of the telescope. This is easily effected, 
by revolving the vertical limb about its horizontal axis 
without moving the vernier plate, and aligning the staff to 
coincide with the vertical hair. Then mark the point 
directly under the theodolite ; the line passing through this 
point and the staff, makes an angle wiUi the true meridian 
equal to the azimuth of the pole-star. 

From the table of azimuths^ take the azimuth corres- 
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• 

ponding to the year and nearest latitude. If the observed 
elongation was east, the true meridian lies on the west of 
the line which has been found, and makes with it an angle 
equal to the azimuth. If the elongation was west, the true 
meridian lies on the east of the line ; and, in either case, 
lapng oflf the azimuth angle with the theodolite, gives the 
true meridian. 

TO FIND THE TRUE MERIDIAN WITH THE COMPASS. 

(i.) Drive two posts firmly into the ground, in a line 
nearly east and west; the uppermost ends, after the posts are 
driven, being about three feet above the surface, and the 
posts about four feet apart; then lay a plank, or piece of 
timber three or four inches in width, and smooth on the 
upper side, upon the posts, and let it be pinned or nailed, 
to hold it firmly. 

(2.) Prepare a piece of board four or five inches square, 
and smooth on the under side. Let one of the compass- 
sights be placed at right angles to the upper surface of the 
board, and let a nail be driven through the board, so that 
it can be tacked to the timber resting on the posts. 

(3. ) At about twelve feet fi'om the stakes, and in the di- 
rection of the pole-star, let a plumb be suspended from 
the top of an inclined stake or pole. The top of the pole 
should be of such a height that the pole star will appear 
about six inches below it ; and the plumb should be 
swung in a vessel of water to prevent it from vibrating. 

This being done about twenty minutes before the time 
of elongation, place the board, to which the compass 
sight is ^stened, on the horizontal plank, and slide it east 
or west, until the aperture of the compass-sight, the plumb- 
line, and the star, are brought into the same range. Then 
ifthe star depart from the plumb-line, move the compass- 
sight east or west along the timber, as the case may be, until 
the star shall attain its greatest elongation, when it will 
continue behind the plumb-line for several minutes, and 
will then recede fi:om it in the direction contrary to its mo- 
tion before it became stationary. Let the compass-sight 
be now listened to the horizontal plank. During this ob- 
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servation it will be necessary to have the plumb-line lighted. 
This may be done by an assistant holding a candle near it 

Let now a staff, with a candle or lamp upon it, be 
placed at a distance of thirty or forty yards from the plumb- 
line, and in the same direction with it and the compass- 
sight The line so determined makes, with the true meri- 
dian, an angle equal to the azimuth of the pole-star; and 
from this line the variation of the needle is readily deter- 
mined, even without tracing the true meridian on the 
ground. 

Place the compass upon this line, turn the sights in the 
direction of it, and note the angle shown by the needle. 
Now, if the elongation, at the time of observation, was west, 
and the north end of the needle is on the west side of the 
4ine, the azimuth, plus the angle shown by the needle, is 
the true variation. But should the north end of the needle 
be found on the east side of the line, the elongation being 
west, the difference between the azimuth and the angle 
would show the variation, and the reverse when the elon- 
gation is east 

1. Elongation west, azimuth 2^ 04' 

Norm end of the needle on the west, angle 4^ 06' 

Variation 6® 10' west. 

2. Elongation west, azimuth l° 59' 

North end of the needle on the east, angle 4^ 50' 

Variation 2° 51' east. 

3. Elongation east, azimuth 2° 05' 

North end of the needle on the west, angle 8^ 30' 

Variation 6^*25' west. 

4. Elongation east, azimuth I^ 57' 

North end of the needle on the east, angle 8^ 40' 

» •— ^— ^— 

Variation lo** 37' east. 

The variation of the needle should always be noted on 
every survey made with the compass, and then if the land 
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be surveyed at a future time, the old lines can always be 
re-run. 

It has been found by observation, that heat and cold 
sensibly affect the magnetic needle, and that the same 
needle will, at the same place, indicate different lines at 
different hours of the day. 

If the magnetic meridan be observed early in the morn- 
ing, and again at different hours of the day, it will be found 
that the needle will continue to recede from the meridian 
as the day advances, until about the time of the highest 
temperature, when it will begin to return, and at evening 
will make the same line as in the morning. This change 
is called the diurnal variation, and varies, during the 
summer season, from one-fourth to one-fifth of a degree. 

A very near approximation to a true meridian, and con- 
sequently to the variation, may be had by remembering 
that the pole-star very nearly reaches the true meridian 
when it is in the same vertical plane with the star Alioth 
in the tail of the Great Bear, which lies nearest the four 
staij> forming the quadrilateral. 

^^ The vertical position can be ascer- 

tained by means of a plumb-line. 
To see the spider's lines in the field of 
the telescope at the same time with the 
star, a £iint light should be placed near 
the object-glass. When the plumb- 
line, the star Alioth, and the north 
star, fall on the vertical spider's line, 
the horizontal limb is firmly clamped, 
and the telescope brought down tc the 
horizon; a light, seen through a small 
aperture in a board, and held at some 
distance by an assistant, is then moved 
according to signals, until it is covered 
by the intersection of the spider's lines. 
A picket driven into the ground, under 
the light, serves to mark the meridian line for reference 
by day, when the angle formed by it and the ma^etig 
meridian ma^ be niea$ure4. 
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Having detennined the present variation, to ascertain 
the variation in times past, the tables which follow have 
been collected and compiled as remarked in the prefece. 
Although hardly of definite value for the object aimed at in- 
this work, the angle of "dip" is also given in some of the 
tables. The same remark may be made concerning the 
intensity of the magnetic force. 

A brief description of each table is given further on. 

As remarked in the prefece, the author recommends to 
each surveyor thQ compiling of a table of variations for 
each decade, and as &r back as the records of adjacent 
places will allow. 

Tables ''A," "B'' and "C" were compiled by the 
author to enable him to form such a table for his own 
locality. His method of doing so is given, not, perhaps, 
as the best, but as giving results sufficiently accurate for the 
purpose intended, and as a guide for similar reductions by 
others. The convenience and use for such a table will be 
appreciated by every surveyor. 

The first point to be determined is the latitude and 
longitude. This may be ascertained by the given methods 
of observation, but as these involve the use of more accurate 
instruments than most surveyors possess, it may be ob- 
tained with sufficient accuracy by inspection fi-om any 
reliable county map. 

A table may then be made similar to table "A," con- 
taining the latitude and longitude of the adjacent points 
where there are recorded observations. 

From this construct a map or plotting, as given page 35, 
on a conveniently large scale, showing the relative position 
of these points. Connect these by lines which shall pass 
near the point in question, and note the points where these 
cross lines at right angles drawn through this point, as the 
points I, 2,^, &C. A table similar to table *'B" may 
then be made showing the comparative distances to the 
various points as measured by scaling. The ratio the 
distances to the various points i, 2, Sec, bear to the total 
distance firom place to place is cadculated, also the ratio of 
the distance i to Boonton^ i to 3, &c, as shown in the 
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column marked ** ratio." We have now the data for com- 
puting the variation at the point required. 
> First tabulate, as in table '*C," the variations for the 
points used in the computation, dating back as far as data 

may be found. 

From this a table similar to the second part of table 
**C" may be computed showing the variation at the points 
I, 2, 3, &C., for the various years ; thus, taking the point 
I'on the line from New York to Buffalo, the distance from 
New York to i is 9 per cent of the distance from New 
York to Buffala The difference of variation between the 
two locations for the year 1850 is 6°. 34' — a^ 05' = 4°. 29 
degrees. Nine per cent of this difference subtracted from 
the variation of New York gives (6.34 — 0.30) 5.95 
degrees as the variation at the point i for 1850. This is 
based upon the principle that the variation at points 
between the two known points is in direct proportion as 
the distance, which is not strictly true; but as the known 
points are comparatively near each other, the results thus 
obtained may be taken as sufficiently accurate for practical 
purposes. 

Having computed in a similar manner the variation of 
the various points i, 2, 3, &c., and tabulated them for con- 
venience, the variation at Boonton is computed from them 
by the same principle of proportion, and die mean of these 
values gives the true variation. 

Thus, taking die year 1850, the difference of the 
variation between 2 and 4 is 6^.48 — 5^.42== I^o6. 
This multiplied by 0.33, the ratio of the distance 2 to 
Boonton divided by the distance 2 to 4, gives (1.06 X 0.33) 
= 0^.35, and this added to 5^.42 the variation at 2 gives 
5®. 77 as the variation at Boonton for 1850. 

In a similar manner, by combining 1-3 and 5-6, the 
values 5°. 95 and 5^.96 were obtained. 

The mean of these gives 5®. 89 as the variation for Boon- 
ton^for the year 1850. 

Computing, thus, the variation for each decade and the 
ratio of annual motion, we are ienabled at once to obtain 
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the proper allowance to be made for the difference of vari- 
ation between any two dates within the 19th century. 

If additional data can be obtained that is reliable and 
especially at adjacent points they should be added to the 
tables. 

If this computation is made from Table 27 alone it should 
be compared with the records found in the various other 
tables for adjacent points, which may be obtained by ref- 
erence to the general index by States. 

It would be advisable to copy the results of this compu- 
tation in the field^ book, as this information would thus 
always be at hand^'ust when and where it is needed. 

It is of importance that every surveyor should observe 
carefully several times each year the magnetic variation 
that he may verify his tables and also note on his surveys 
the variation as actually observed. 

This may easily be done ; for having once carefully 
measured the angle any convenient line makes with the 
true meridian, the magnetic bearing of this line taken 
from time to time.gives all the data required. 

Ifthis rule had been adhered to by earlier surveyors, 
much embarrassment and labor would have been saved 
and the need of this present work had never been feli 

It may be remarked here, that after the table shall be 
thus computed, upon comparison with observation it may 
be found to differ. This does not impair its usefulness as 
the information sought is not so much the achial variation 
as the difference in variation at the various periods. As 
before remarked the difference in the variation at different 
points in the same line, is not exactly proportional as 
their respective distances ; yet the change from year to 
year is, or very nearly so. 

As it is the author's purpose at some future day to re- 
vise and extend this work, he closes with this request to 
each surveyor, into whose hands it may lail, viz, that he 
will send to him the results of whatever observations of 
magnetic variation he may have previously, made, and 
that from time to time observations be taken as often as 
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once or twice a year and if convenient between the hours 
of 10 o'clock A. M. and noon, the mean variation for the 
day being indicated about that time. 

The results forwarded should declare : 

I St The latitude and longitude of the place of observa- 
tion. 

2d. The variation, giving date and time of observa- 
tion. 

3d. Nature of the locality of observation and wether lia- 
ble to any local disturbance. 

4th. Kind of instrument used in the observation and in 
fixing the meridian line. 

This may easily be done^ if a true meridian line is once 
established at some convenient point, or a line making a 
known angle with the true meridian. 

Let these observations be made as accurately as possible, 
or better, let a number be taken and their mean result be 
forwarded. By this means a vast amount of statistics may 
be collected of great value in years to come. Please ad- 
dress them to the author at Boonton, N. J., with the 
words " magnetic variation " written on the lower left hand 
comer of the envelope, in order that they may be proper- 
ly filed if received in his absence. 
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DESCRIPTION OF TABLES. 

Tables '*A/' ''B," and "C" were compiled by the 
author to enable him to compute and tabulate /the decen- 
nial variation for the city of Boonton, N. J. 

Table i, page 54, is a record of declination observed at 
Washington, D. C, for the years 1867-68, and '69, by 
Mr. Schott, of the Coast Survey, and shows the annual 
change in variation at that period and locality, ^^^^ile 
Table 2, page 54, shows the simultaneous changes in the 
dip. In reference to this latter table, Mr. Schott remarks : 
"The present (1869) mean annual decrease in dip is 4. 7 
minutes." 

This diminution of the dip is in accordance with the 
observations at Toronto, Canada, where the dip increased 
up to 1859, and has since been steadily decreasing. At 
Eastport, Maine, the dip was observed to be diminishing 
during tiie period i86o-'64 ; at Key West, Florida, the 
observations between i860 and 1866 indicate a diminu- 
tion. It appears from previous records that the dip at- 
tained a minimum about 1842 on our Atlantic coast; 
from that time to about 1859, it was on the increase^ 
when it unexpectedly reversed its motion and commenced 
again to diminish ; possibly this increase during about 
seventeen years was only the eflfect of a secondsuy wave, 
masking for that time the general eflfect, which was de- 
creasing the dip. 

Table 3, page 55, illustrates the changes in declination 
during the day for the years 1867-68, and '69. The 
times of eastern and western elongation, the hour of aver- 
erage variation, and the mean diurnal range for the various 
months, are given in their respective columns. 

By inspection of this table, we find the period of great- 
est range to be during the summer months, and that 
throughout the ^ear^ the tim^ fpr obtaining the avera^ of 
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the daily variation is between the hours of lo and ii 
o'clock, A. M. 

Table 4, page 56, is a record of the dip as observed in 
the District of Columbia from the year 1839 to 1869, and 
Table 5, page 57, is a copy of dip observations throughout 
the United States, and published by Professor Loomis in 
Silliman's Journal, Vol. 34, 1838. 

Table 6, page 59, is Professor Loomis' Yimous collection, 
published as above in 1838, and, as before mentioned, 
was the first general collection made in the United States. 
The author has added to it somewhat from his later col- 
lections, published in 1840. 

Table 7, page 68, is a later collection by Professor 
Loomis, and published by him in 1842. These observa- 
tions were discussed by him, their annual motions compu- 
ted, and the variation reduced to the year 1840. 

Table 8, page 75, is a collection published by Professor 
Bache, Superintendent of the Coast Survey, in the Ameri- 
can Journal of Science, Vol. 24, 1857. It is a compila- 
tion of observations made by the United States Coast Sur- 
vey, which Professor Bache discusses in a lengthly article, 
and makes a reduction of both \*ariation and dip to the 
year 1850. 

These observations are principally at points along the 
coast, of which they give a very fiill record. 

In the same article were a few observations compiled 
fi*om various sources, and some communicated fi*om 
Mexico to the Smithsonian Institute by Messrs. Mueller 
and Sonntag; these. form tables 9 and 10. 

Table 11, page 83, is taken firom the U. S. Coast Sur- 
vey reports for 1874 to which the author has added the 
colums showing the annual change for the years 1840, 50 
and 60. 

Concerning this table, Mr. Schott remarks : 
"This table shows the number of observations at each 
place ; the apparent probable error of one observation (in- 
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eluding errors arising from want of identity of stations and 
from instrumental defects,) expressed in minutes of arc ; 
the computed epoch of greatest easterly deflection in the 
secular motion, together with the amount and direction 
of the declination of that epoch ; and the computed an- 
nual changes at the epochs 1870 and 1880, expressed in 
minutes. 

The probable errors given above will serve to convey 
some rude idea of the relative value of each series of ob- 
servations. The imperfections in the instrumental means 
of the older observations in many cases react unfavorably 
on the modem observations made with more precise in- 
struments ; the observations, for instance, taken by Hud- 
son in 1609, in the vicinity of New York Bay, are fairly 
chargeable with a proper error of 3® -f (a single result); 
those taken by Vancouver on our western coast, between 
1792 and 1794, are subject to a probable uncertainty of 4- 
I ° (each). Increased precision was obtained with the im- 
provement of the azimuth compass and the allowance for 
disturbing effect of the ship's iron, and, for shore stations, 
with the introduction of the theodolite for determining the 
astronomical meridian. 

A cursory examination of the column containing the 
epochs of greatest easterly excursion, the deflecting force 
producing the secular change attaining then an easterly 
maximum, shows that the needle became stationary in 
direction, and then reversed its secular motion, in the New 
England States toward the end of the past century, in the 
Atlantic coast States to the west and south early in the 
present, and in Mexico about the close of the first third of 
the present century. In California, Oregon and Wash- 
ington Territory, it has not yet reached this condition. 
We thus have the following epochs for comparison : Hal- 
ifex, about 1711 ; Portland, Portsmouth, Ncwbuiyport, 
Salem, Boston, Cambridge, Nahtucket and Providence, 
about 1779 ; Hartford, New Haven, New York, Hartbor- 
ough, Philadelphia, Washington and Cape Heniy, about 
x8oo; Charleston, &ivannah. Key West and Havana, 
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about 1800; New Orleans, about 1831 ; Vera Craz, 
Mexico, Acapulo and San Bias, about 1837 ; San Diego, 
Monterey and San Francisco, expected about 1907 (yet 
very uncertain). 

We are thus directed to the extreme northeastern States 
for probable indications of what may be expected to follow 
on the seaboard in more southern and western States. 
Respecting the secular movement of the needle, apparent- 
ly a little more than a century passed before the influence 
which produced the turning of the north end of tie needle 
westward in Maine (increasing there the western declina- 
tion) was felt in Lower California (diminishing there the 
-., eastern declination). In California, Oregon and Wash- 

ington Territory, the eastern declination is at present still 
increasing, but with a losing rate. By the time the west- 
em elongation of the secular change is reached in Maine, 
we may expect to see the needle in the opposite phase, or at 
its eastern elongation in California. We cannot as yet fol- 
low this influence directly over the interior of the United 
States for want of early observations ; the westernmost in- 
terior stations for which an epoch could be made out were 
Buffisilo, Erie, Cleveland and Detroit; these give the 
average turning epoch 1 794. It may be quite practicable 
hereafter to trace out curves uniting all stations where the 
needle was stationary at a given epoch, and again at other 
epochs for regular intervals of time, say of ten or twenty- 
five years. " 

Table 12, page 87, is compiled fi-om observations by 
the Coast Survey and reduced to the year i860 by Mr. 
Schott 

Table 13, page 89, is also a compilation of Mr. Schott, 
from observations in the western coast 

Table 14, page 90, is by the same, firom observations by 
the Coast Survey. 

Table 15, page 93, is compiled fi*om the observation of 
Prof. A. D. Bache in his magnetic survey of Pennsylvania 
in 1 840-1, an4 with it ?^r^ gombined sgme pl^rvations b^ 
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Mr. Schott within the same limit in 1862, fibm *a tx>in- 
parison of which the annual change may be obtained.' 

Table 16, page 94, gives the jK^sition of the points of 
curves whose variation is respectively 0°, 2° and 4° ; also 
of curves where the dip is respectively 71°, 72°, 73°, 74® 
and 75°, as computed by Prof Bache. 

Table 17, page 95, is from the report of Captain John 
Pope, U. S. A. , upon his exploration for a Pacific Railway 
route. 

Table 18, page 96, is taken from the report of Captain 
John MuUan, U. S. A. , from observation made while con- 
ducting a survey for a military road from Fort Walla- 
Walla to Fort Benton between the years 1858 — 62. There 
are no dates given to his observations, and I have assigned 
them the date of i860. 

Table 19, page 97, is compiled from the report of 
Captain J. H. Simpson, U. S. A., upon his exploration 
between Fort Leavenworth and Carson Valley, Nevada, in 
the years 1858-9. 

Table 20, page 98, contains the observations for declin- 
ation and dip, made by Lieut Whipple and party upon 
their exploration of the 35th parallel in 1853-4. 

Table 21, page loi, gives the declination observed upon 
the Mexican boundary survey, by Major Wm. H. Emory, 
U. S. A. The table gives also the declinations determined 
on previous surveys upon the same boundary, with a few 
borrowed from the Coast Survey reports. These are in- 
troduced as affording important elements in Major Emory's 
discussion. From these observations he determines a 
formula for computing the declinations at assumed points 
by which he constructs the next following table. The re- 
sults from his formula, when applied to the points of 
observation, agree very closely except at Presidio del 
Norte, Copper Mines and Mouth of Cafton, the first two 
being in excess of the observed declination ^f and 56', 
while at the latter station it is 33' less. 

Table 22, page 102, is computed from the observations 
in the preceding table by Emoi/s formula. It gives the 
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latitude and longitude of the points of equal variation, the 
amount of variation being given at the top of each column. 

Table 23, page 103, is complied from the records of 
Lieut G. M. Wheeler's exploration party. 

Table 24, page 104, is compiled from observations made 
upon the surveys of the North and North-west lakes, under 
the direction of Gen. C. B. Comstock, U. S. 'A. 

Table 25, page 105, is a condensed form of one of the 
most valuable and extensive compilations ever made in 
America. It is the work of Mr. Schott, and published by 
him in the Coast Survey report for 1874. 

It embraces observations over an extended period and at 
widely separated points, dating as &,r back as the early 
French settlement of Quebec in 1649, the times of the Pil- 
grims at Boston and Cambridge 1 700 and 1 708, and the 
early Dutch at New York in 1680. Hendrick Hudson, 
on his third voyage in 1609, made several observations 
near the mouth of the Hudson River, but as these results 
vary from 2° to 13°, they have not been used. 

At Philadelphia observations were recorded as early as 
1 701, and at Kingston, Jamaica, as early as i66q. This 
latter observation, however, is not used. The earliest 
at New Orleans is by Father Laval in 1720, while on the 
Pacific coast Several are recorded by Van Couver in 
1792, and in Mexico one is recorded by Anson in 1744. 

Of the great mass of observations condensed in this table, 
those subsequent to the year 1845 were principally made 
under the direction of the United States Coast Survey. 
Those of prior date were collected and compiled from 
various reliable sources, such as communications from 
eminent surveyors and physicists, the records at the various 
college observatories, reports of explorers, and records of 
public surveys. 

The fourth column, marked "computed," gives the 
variation as calculated from the impirical formulas ob- 
tained by Mr. Schott for each particular locality, as given 
in Table 26, page 120. 

They are thus placed in apposition to the observed 
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variation that their exceedingly close approximation may 
be shown, thus attesting the ^ithfulness and success of Mr. 
Schott's e£forts in formulating. 

The last eleven stations were not included in his dis- 
cussion. 

Table 26, page 120, as above mentioned, are the impirical 
formulas obtained by Mr. Schott for calculating the varia- 
tion at any date. The letter '* m " in the formulas 
represents tfie number of years and fractions of a year prior 
or subsequent to Jan. ist, 1850. If "t" represents the 
year and fiaction of a year whose variation is required then 
m = t — 1850. 

Table 27, page 122, shows the decennial value of the 
variation, and was computed by the formulas of Table 26. 
Mr. Schott remarks concerning it as follows : 

These tables have been constructed to fcicilitate the re- 
duction of observed declinations from one epoch to an- 
other ; they will be found specially useful when old lines, 
run by compass, have to be retraced, and for the construc- 
tion of isogonic charts for a given epoch. 

Blanks occurring in the table indicate no or doubtful 
values for the corresponding times. Values given to the 
nearest tenth of a degree are less reliable than those given 
to hundredths. A >|- sign indicates west, a — sign east 
declination. 
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TABLES. 



DIRECTIONS FOR THSIR USE. 



On page 131, will be found an index alphabetically arran- 
ged according to the various States and territories. 

In consulting these tables for the variation of any point, 
this index will designate the table and page where obser- 
vations for that point may be found ; also of adjacent 
localities. Having made a compilation of all the data 
obtainable for that locality, it should be tabulated and 
dealt with as described on page 34^ part i. 

Longitude is measured west from Greenwich, and lati- 
tude is north throughout 



TABLES "A" AND "B. 
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For Computing the Magnetic Variation at Boonton, 
N.J. 

TABLE "A." 



Locality. 



BooQton, N. J 
New York. . . . 

Albany 

Buf&lo 

Philadelphia . 
Oxford. 



Latitude. 


Longitude. 





* 








40 


55 


74 


26 


40 


43 


74 


00 


42 


39 


?i 


46 


42 


53 


53.5 


39 


57 


75 


09 


42 


26.5 


75 


40.5 
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TABLE "B." 



Comparative Distances. 

N«»YoA to B,ijjo;;;;;.v.v;.::::;::::::-si6 
^ew York to olforf;;;;.;.;.;.;.: :::::;:; slj 

New York to Altmy •••'•'.'•' ■"•••' '.'.'.'■'. '.'.''^ 

««a«^p»^ '" AibLy : :■.•.■.•;.■.■.■.■.•;.•.:: : : : % 

Boonton 2 

' 3 35 

Boonton 23 

* 4 69 

NewYofkto j!^:::::::::::::::::::, §l 
New York to chJord:*/.;;*.. !;!!'.;*.;*.'.!;;* atj 

g Boo0ton j 



Ratio. 



' 



0.09 
o.a6 
o.io 
0.36 
0.06 

0.33 

O.IO 
0.12 
0.18 
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TABLE ''C 
Jhr Com^itimg the Magnetic VariaHoH at BooHioHi JfiJ, 



VARIATION. 



Locality . . . 



N. Y. City- 
Albany 



1800. 



o 

4.28 



Buffalo 

Philadelpi'a 
Oxford .... 



o.oi 
2.10 
2.96 



1810. 



4^30 

540 
0.05 

2.10 

3.10 



1820. 1 1830. 



447 

5-79 
0.30 

2.28 
3.40 



4.91 
6.32 
0.74 
2.71 

3-87 



1840. 11850. i860, j 1870. 



5-59 
6.97 

1.33 
3.33 
4.40 



6.34 
7.70 

2.05 

4.11 

5H 



6.96 

8.47 
2.85 



7.43 
9.20 

3.68 

6.65 



1880. 



7.84 
9.90 

449 
6.76 

7.38 



VARIATION DEDUCED FROM ABOVE. 



I 

3 

3 

4 

I 



3.89 



3.94 



3.85 
4.12 



392 
3.30 

3-99 
4.41 
3.88 
4.16 



4.09 

356 
4.19 

4.60 

4.05 

4.34 



4-53 
4.03 
4.64 

5.05 
4.49 

4.79 



5.21 
4.66 

530 

5 73 
5.10 

5-45 



5-95 
5-42 
6.03 

6.48 

5-91 
0.20 



6.59 
6.24 
6.68 
7.II 

6.83 



7.09 
7.10 

7.23 
7,61 
7.06 

7.34 



7.54 
7.91 

Z-72 
8.05 

7.<K 

7.78 



VARIATION AT BOONTON DEDUCED FROM ABOVE. 



Boonton 1-3 


3.89 


3.92 


4.10 


4.54 


5*22 


5.95 


6.60 


7.10 


7.55 


" a-4 


(est.) 




















3.64 


3.67 


3«9« 


4.37 


5.02 


S'77 


6.58 


7.27 


7.96 


" 5-6 
Boonton av. 


3.90 
3.81 


3.93 
3.84 


4.10 
4.03 


4.54 
4.48 


5-21 
515 


5^89 


7.16 

' 


7.69 


Boonton 


» 


' 


' 


' 


' 


' 


» 


» 


Deg. & min 


349 

* 

aiS 


350 

* 

1.14 


402 

* 
2.70 


429 

* 
4.02 


509 

• 

4-44 


5 53 

« 

4.19 


63s 

336 


7 10 


741 


An. Motion. 


3.18 
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TABLE I. 
Observed decimation on Capitol Hill, Washington, D. C 



ANNUAL CHANGE. 



FetonaiT ... 
March. , 

Jxdj '.''.' '.'.'.. 

October 

Norembn . , 



TABLE IL 

Mgntfalr chucia in Uacncdc Dip, alaervcd at Cipitol HOI, Wuhinglai, D. C. 



luiDUJ ... 

Tebnuury . . 



October ... 
Novembct . 
December . 



05.9 
05-5 



1867-8. 


' 


868-5. 


-4-a 


-8.7 


— 4.J 


—7.1 


=f? 


is-s 




-6.5 


+0.1 


-8.7 


±1;? 




Sl^ 


—7-3 
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TABLE III. 

Observed diurnal range of variation at Capitol Hill, 
Washington, D. C. 



Jan 

Feb 

March, .... 

April 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 



O ■500 
« e- •* 



H. If. 

8 34 

8 21 

8 17 



7 
7 

I 

7 



55 
22 

46 

56 

10 



7 3 

8 10 
8 12 



o g\ 

O rtOO 

.§|«8 

s * 



I 2' 

I 

I 

I 

I 

I 

I 

O 

I 

I 

o 
I 



2 

38 
21 
12 

03 

59 
II 

23 

58 
13 



I 



>j o 

p 



10 59 

10 54 

10 55 

10 47 

10 22 

10 30 

10 00 

10 05 

10 22 

10 51 

10 34 

10 42 



6.9 

75 

93 
II. I 

II. 8 

10.6 

12.2 

15.0 

12.5 

10.4 

I: 



Mean time of Reversion. 

H. M. 

April to September, inclusive, at 7 27 a. m. 

April to September, inclusive, at « I 14 p.m. 

On the average for the year 7 51 a. m. 

and I h. and 17 m. p. m. 

October to March, inclusive, at 8 15 a. m. 

October to March, indosivei at i 20 p.m. 
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TABLE IV. 

Record of Magnetic Dip observed in District of Colum- 
bia from 1839 to 1869. 



No. 



4 
5 

6 
7 

8 
9 

10 
II 

12 

13 
14 

\l 

17 
18 

«9 
20 



21 
22 



Year. 



839 I 
841.0 

842.5 

844.4 
845 3 

851.5 
852.4 

853.4 
855.7 

856.6 
857.2 

858.4 

lili 

861.6 
862.6 

863.5 
865.5 
866.8 

867.5 



869.3 



o 
[71 17 5] 

18.3 

13.5 

16.4 
[71 33.9] 

18.9 
23.1 

21.4 
28.3 

20.6 



22. 
22 



i 



24.4 

'5 9 

18.0 

14.3 
II. 7 
[72 02.0] 

71 06.7 



034 
70 59.9 



Observer. 



Wilkes & Loomis. 

Gilliss, Graham, 

Nicollet, Loomis. 

Graham, Lefroy. . 

Locke, Graham. . . 
Lee 



Locality. 



Dean 

Hil^^ard. 



GUUss. 
Schott. 

. . do. 



Read.. 
Schott 



. ...do ... 
. . ..do . . . 
Walker. . 
Schott. . . 
. . ..do . . , 
. . ..do .. , 
Harkoess , 



Schott. 



. . ..do 
. . . .do 



Yard in front of Capi. 

tol 
Near Capitol, in gar- 
den east of it 
Public garden, east 

of Capitol. 
Near CapitoL 
Coast Survey OflSce, 

Capitol HUL 
Georgetown Heights. 
Between Capitol and 
city hall. 

Near White House. 
Smithsonian grounds 
& Georgetown H'ts. 
Coast Survey Office, 

Capitol Hill. 
Near Capitol, south 

side. 
Coast Survey Office, 
do 
do 
do 
do 
do 
do 
United States Naval 
Obscrv't'ry grounds 
Capitol Hill, comer 
Second St east and 
C St south* 
do 
do 
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TABLE VVc;^'' ^^^^r'^^ 
Table of Dip compiled by Pro£ E^lf^^ft^' '^^ ^^-^^ 



Place. 



Latitude Longti- 
N. ItudeW. 



massa'setts. 

Cambridge. . . 42 

do 42 

do 42 

Springfield ... 42 

RHODE Isl'D. I 

Providence . . . 

IWEWYORK. 

Albany 

do 

NewYorkCity 

do 

do 

do 
West Point... 

do 
pennsyl'nia. 
Philadelphia. . 
Pittsburgh 

MARYLAND. 

Baltimore .... 

VIRGINIA. 

Gsarlottsville. 

OHIO. 

Urbana. 

Columbus .... 
Springfield. .. 

Dayton 

Cincinnati . . . 

KENTUCKY. 

Shippingport 

MISSOURI. 

E.CantoQment 4< 
Covlilaad.. 39 
Chanton 39 



22 71 

22 71 

22 71 

06 72 



07 

07 
07 
36 



Dip. Date 



Authority. 



69 
69 
69 

74 



51 
41 

II 



41 49 71 25 74 03 



42 
»< 

40 

<c 
*( 

<t 

41 
^^ 

39 
40 

39 

38 

40 

39 
39 

39 
39 

38 



39 73 

" 73 

43 74 

" 74 

" 74 

•* 74 

23 74 

23 74 



57 75 

32 80 

17 76 

02 78 

03 83 
55 83 
53 83 

^g 

15 85 

25 95 

as 94 

10 92 



45 74 

45 ;74 

01 73 

01 73 
01 72 

01 172 

01 

01 



73 

73 



12 72 
02 78 

3870 

31 71 

42 71 

0371 

47 71 
09 71 



27 



70 



51 
40 

06 

27 
49 

26 
37 

00 

12 

i 

59 

I 

09 

I 

39 

05 
29 

23 

46 



30 70 15 



44 



71 



20 1^9 



07 
50 
50 



780 Mr. Williams. 
782 do 

783! do 
834Pro£ Bache. 

834' do 

833 Profs. Henry & Cram 

834 Prof. Bache 
822 Capt. Sabine 
825 Sir J. Franklin 
834 Capt Back 
834 Prof. Bache 

833 Courtenay & Henry 

834 Prof. Courtenay 

834 Bache & Courtenay 
819 Long*? Expedition 

i 
834 Prof. Courtenay 

834 Prof. Patterson 

838 Prof. Loche 
838 do 
838; d6 
838 do 
838 do 

819 Loner's Earaeditioii 



820 
819 
819 



do 
do 
do 
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TABLE V.—CanUmud, 



Place. 


Latitude 

N. 


Longti- 
tudeW. 


Dip. 


Date 

1819 
1819 
1819 
1819 
1819 

1819 
1819 


Authority. 


MISSOURL 

Fort Osage. . 

Franklin 

St. Charles... 
Belle Fontaine 

St Louis 

Cote sans Des- 

sein 

Merrimac Riy. 


O ' 

39 lo 

^i 57 
38 46 

38 43 
38 30 

^\ 3^ 
38 36 


. ' 
94 18 

92 57 
90 48 

90 36 

90 36 

91 56 
90 36 


' 
69 18 

69 30 

70 05 
70 00 
70 30 

70 50 
70 00 


Long's Expedition, 
do 
do 
do 
do 

do 
do 
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TABLE VI. 

Table of Variations compiled by Pro£ Elias Loomis 

in 1838. 



FLACB. 



B 



Maine. 
N. boundary of State. . 

Timiscuata Lake 

Matwaska. 

Source of the St . Croix. 

Greenville 

Mouth of the St. Croix. 
Fork of Penobscot . . . . 
Hampden 



N. 



Pownal 

Umbagog Lake 

Falmouth 

Raymond 

Kittery 

New Hampshire. 
Hanover 



** 



48 

'47 
47 

>5 

45 
44 
44 
43 
44 
43 
43 
43 



Portsmouth 

Chesterfield 



it 

It 
tt 
it 
tt 
tt 
i< 
tt 
tt 
it 
tt 
tt 
tt 



4* 
4a 



01 

38 
12 

55 
24 



B 
'So 



W. 



67 



^ 
^ 



I 



i 



W. 



567 
3068 

4068 

4068 

5170 
4270 

3970 
57I70 
0670 



43 41 

43 41 

43 05 

42 53 

42 53 

42 53 

42 53 

42 53 

42 53 

42 53 

42 53 

42 53 

42 53 

42 53 

42 53 

42 53 



53 
53 



5517 
o 16 

10 16 

55 H 

35" 
12 12 

30,14 

55," 

55,^3 

10 8 

5313 
19 7 



24 
35 



72 10 

72 ID 

70 45 

72 20 

72 20 

72 20 

72 20 

72 20 

72 20 

72 20 

72 20 

72 20 

72 20 

72 20 

72 20 

72 20 

72 20 

7a 20 



9 
7 



45 1818 
311818 
45 1818 
001817 
001838 
19 1797 
45 1825 
15 1805 
041837 
001761 
001838 

45 1763 
45 1838 
461771 



AUTHORITY. 



Mr. J. Raymond. 



(* 



tt 
tt 
tt 



Geo. Report 

Chart. 

Mr. J. Herrick. 



tt 



tt 



tt 
tt 



Prof. Wmthrop. 
Geo, Report. 



tt 



tt 



tt 
tt 



Holland. 



7 00 1765 

4 15 1810 

7 481771 

6 26 1812 

6 25 1813 

6 17 1814 

6 07 181 

6 03 i8i 

6 02 1 817 

6 00 1 818 

6 03 1 819 

6 00 1820 

6 07 1 821 

6 12 1822 

6 301823 

6 401824 

6 35 1825 

6 351826 



Prcs. Wheelock. 
<< « 

Holland. 

Nathan Wilde. 
tt 



i< 
tt 
tt 
It 
tt 
tt 



It 
<( 
I* 



K 



It 



tt 



It 



It 



ti 



tt 



tt 



tl 
tt 
tt 
« 
<< 
(( 
II 
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MAGNETIC VARIATION. 



6i 



Table Wl—Omtimied. 



FLAGB. 



Massachusetts, 
Sdem 



Cambridge 
Boston . .. 



Dorchester 

Plymouth 

Nantucket 

Khode Island. 

Providence 

Newport 

(Connecticut. 

Pomfret 

East Hartford 

Hartford 



«( 



(( 



H^Jbfon 



I* 



8 

3 



8 



N. 



42 
42 
42 
42 
42 



3170 
3170 

2271 

2271 
2171 



41 
41 
41 

41 
41 

41 
41 
41 
41 
41 
41 
41 
41 
Danbury '41 

I^me '41 

New Haven 41 

41 
41 
41 
41 

4« 



<( 

«« 

« 
« 



4» 



4971 
2971 

5271 
4672 
4672 
4672 
4672 
3872 
3872 
2272 

2273 
1872 
1872 
187:^ 
1872 
187^ 
1872 
1872 
1872 
1872 



54 

54 

°7 

o7| 
04 



1971 04 
S770 4i| 
1770 06 



26 
21 



40 
40 
40 

4^ 
18 

18 

23 
17 

5! 

5f 

5§ 

5! 

5! 

5! 

5| 
581 






W. ! W. 



5 20 

6 22 

7 30 

8 51 
00 

00 



I 

7 

7 

7 
6 

6 
9 

I 



i 



4 
6 

5 
4 
5 
5 
5 
5 
4 
5 
5 
5 



20 

14 
00 

46 

06 
00 

30 



6 30 

6 00 



5 
4 
5 



25 

45 

03 

03 

50 
10 

41 
30 
47 
25 

15 
10 

35 
17 
5« 
55 






AUTHORITY. 



808 Dr. Bowditch. 
8io ** ** 
810 Prof. Farrar. 
835 " 

708 Mr. BratUe. 
742 Prof. Winthrop. 

757 ** 

761 Dr. Williams. 

763 Prof. Wmthrop. 

782 Dr. Williams. 

788 ** " 

839 Mr. Bond. 

776 Chart. 

776 



<< 



769 Dr. West 

776 Chart. 

810 Asher Miller. 
810 " *♦ 
786 Dr. Williams. 
824 N. Goodwin. 

828 " '• 

829 *• *♦ 
805 Geo. Gillet. 

8351 '* " 
8 10! Asher Miller. 
810 
761 

780 



<c 



Pres. Stiles. 

Prof. Strong. 

Pres Stiles. 
SiijNathanRedfield. 
8ioProfl Fisher. 
828 N. Goodwin. 



S: 



i 



83 



Prof. Loomis. 
£. C. Herrick. 



!•*. . • 



IfAGNmC VAUATION. 
Table VI.— Cbnlinual 

■5 



N. 



W. 



New York. 

Potlsdam 144 40 75 <" 

Utica 43 06 7S 13 

" 43 o67S '3 

Tolmstown '43 

Cazenovia 42 

Auburn 142 

Baflalo '42 

Geneva {42 

Albany :4a 

'■ 4* 

'■ 43 39 73 

" 42 39,73 

" ,4* 3973 

" 43 39,73 

" 42 39,73 

" 42 

Rochester 43 

Oxford 42 

" 42 

Ithica 42 

Oblraig 42 

West firint 41 

East Simptoa 41 

New York City 40 

" 40 

'^ 

40 

40 

40 

40 

40 

fenwic 40 

flstttuEh ^ 

- '♦> $7 



75 33 



5!l 



R. W. Markins. 
Runt's Report. 
Ut. De WitL 



Dr.mmanii. 

Prof, C, Daviet. 

Regent's Report. 
45 1686 Mr. Welles. 
20 1723 Geoise Bumet. 
22 1750 Mr. AjexaDder. 
00175s Evans. 
20 1789 Encyc. Met 
40 1834 Blunt's Map. 
50 1834 Captun Oven. 
4° 1837 Prat Renwick. 
00 1835 Regents lUport. 
*5i834, 
451835! 



■^1 
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Table VI.— CbrrfinueA 



PLACE. 



3 

3 



N. 



New Jersey. I ° 

Princeton 40 

Pennsylvania. I 
W. boundary of State . 41 

41 

40 

40 
40 

39 
39 




«< 
(< 
*( 
it 
t* 
it 



Norriton . . . . 

Fairview 

Philadelphia. 



West Chester. . . . 
Delaware. 

Lewistown 

Washinj^on City . 

VIRGINLA. 

Chariottesville . . . 



Richmond 

WUliamsburg 



(i 



40 
42 
39 
39 
39 
39 
39 
39 
39 

3f 
38 



WUliamsburg 



Cape Henry 

Nprf<4^ 

S. boundary of State. . 



22 

oS 
00 

50 
42 

14 

59 

51 

10 

05 
57 
57 
57 
57 
57 
57 
57 

44 
53 



33 02 

37 02 

37 05 

37 05 

37 05 

37 a^ 

36 51 

36 31 



74 35 

80 27 

80 27 

80 27 

80 27 

80 27 

80 27 

80 27 

75 26 
80 27 

75 
75 
75 
75 
75 
75 
75 41 



II 
II 
II 
II 
II 
II 



75 a> 

77 02 

78 31 
77 25 

76 35 
76 35 

76 35 

75 30 

76 19 
76 00 



7 00 
E. 
o 



o 
o 
o 
I 
I 

2 



*5 
19 
17 
51 
07 

12 
10 

w. 

3 08 

o 
8 30 

5 45 

1 30 

2 CO 

2 25 

3 52 
3 25 

o 55 
o 52 

o o 
E. 

°„,57 
W. 

5 o 

0^50 

440 
o o 
3 00 



& 



AUTHORITY. 



181O 

786 
786 
786 
786 
786 
786 
786 

770 
838 
710 
750 

f'3 

f3' 
83a 

835 
809 

780 
809 

732 
800 



Pres. Smith. 
Andrew Ellicott 



W. Smith. 

H. H, Sherwood. 

Thomas Whitney, 

Kahn's Travels. 

Thomas Whitney. 
<< 

David McClure. 
W. R. Johnson. 
Tioi. Bache. 

Aurora. 
Nicholas King. 

Ptof. Patterson. 

Pres. Madison. 

Pres. Madison. 

fits, Madison. 

Douglass' History 
Pies. Madison. 



728jCoinsiiSMoneis. 
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Table Yh—Ocmtinued. 



PLACE. 



North Carolina. 
Newbem 






South Carolina, 
Charleston 

Georgia. 

Athens. . . .' 

Milledgeville 



(< 



34 
34 
30 
30 



Florida. 

Pensecola 

Tallahassee 

Alabama. 

Florence 

li 

Mobile 

Mississippl 
Natchez I31 

Louisiana, 

Cheneyville '31 

New (Orleans '29 

I29 

A Point j32 

Mouth of Sabine River 1 29 

Arkansas. 
Wachita River 

Tennessee. 
Nashville. 




authority. 



1835 
1835 



Jonathan Price. 
If 

** 

Chart 

Captain Messrom. 

Vrot McCay. 
John Bethune. 

OflSccr of Navy. 
Mr. P. MitcheL 



50i87 47 

50,87 47 

4088 II 

4088 II 



i( 



Kentucky. 

Augusta 

Ohio. 
Portal^ 



<< 



34 
00 

58 
25 
41 



34 00 



36 



10 
10 



38 50 



41 
« 



00 

€1 



6 
6 
8 

7 



10 
12 



91 ^5 

92 15 
90 07 
90 07 
92 32 
94 00 

92 00 

86 49 

86 49 

83 50 

81 31 



9 00 



9 20 
2 00 
8 03 



1802 



1818 Jas. ii. Weakly. 

1835 

1809 

1835 



(I 
<i 



1807 

1720 

1806 

161813 

41 1840 



Mr. Dobbor. 

Public Sufvfeys. 

Laval. 

Lason. 

Public Survey. 

Boundary Coms'rs 

William Dunbar 



8 201804 



6 50; 1829 Prof. Hamilton. 

7 0718351 



I 



5 00 1805 ' Public Surveys. 

I 00 i797lMdscs Wtoea. 
I z5;iSl8,Mr. mUisdtt. 
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Table VL — Continued. 



PLACE. 



Ohio. 
Rapids of Maumee. . . 

Wooster 

Hudson 

Kenton 

Defiance 

Cleveland 



Poland... 
Canfield. . 
Berlin . . . 
Atwater • . 
Suffield.. 
Coventry . 
Norton . . . 
Seneca . . . 
Chippewa 
Marietta . 



«< 



1 
■■g 



N. 

O ' 

40 49 

41 13 

40 39 

41 15 



41 30 



41 

41 

41 

41 

41 

41 

41 

41 
40 

39 
39 
39 

3! 

40 
39 



Mouth of Miami River. 

Cincinnati 

Portsmouth 

Sandy 

New ^^ison _ 

Spring Bank 139 

Sprin^boro' 39 

Wilmmgton 39 

Athens I39 

Cincinnati 3 

Gallipolis 3 

Indiana. j 

Madison. 38 

South Hanover 38 

Vincennes 38 

Falls of the Ohio 38 

Mouth of the Wabash. {38 
OntheOHo River.. .138 



00 

CO 

00 
00 
00 
00 
00 
00 

55 
25 

07 
48 

37 
56 

45 

H 
28 

16 

06 

53 



w. 

o 

81 58 

81 30 

33 37 

84 23 

81 46 



80 
80 
81 
81 
81 
81 
81 

f3 
81 

81 

81 

f* 
84 

82 
81 

P 

81 

84 
82 



45 
45 
42 
20 

CO 

10 



37 

50 

03 
21 

34 
48 

53 
20 

48 

26 

26 

45 
27 

28 

37 

47 
16 

42 
05 
27 
07 



85 15 

85 23 

87 20 

% S 

O CO 

»5 30 



•5 



K 



[ 



2 
2 
I 

5 
4 
I 

o 
I 
I 
I 

2 
2 
2 
2 

3 

2 



48 

33 

H 

17 

30 
20 

50 
21 

H 
48 

04 

22 



19 
30 

2 zt 
I 

5 
5 

5 

2 

5 23 

454 

5 30 
425 

458 

3 40 






29 
10 

00 

CO 

10 



5 

4 
6 

5 

I 



25 
35 
45 
50 
10 



1810 
1810 
1810 
1810 
1810 
1810 
1810 
1810 
1810 
1838 
1810 
1810 
1805 
1810 
1826 
1818 
1820 

1834 
1806 



AUTHORITY. 



1810 Jared Mansfield. 
1831 C W. ^hristmas. 

1837 Prof. Loomis. 

1838 J. H. Ross. 
1810 Jared Mansfield. 

isl^ -^^^ Merchant 
1810 Jared Mansfield. 



<i 



n 



ii 

(C 

<< 
<< 

M 
*( 
i( 



Prof. Loomis. 
Tared Mansfield. 



(4 



Public Surveys. 
E. Buckingham. 
Tudson Taoues. 
Moses Collier. 
E. Baily. 
D. Wickercham. 
Public Survey. 



«i 



1810 

1837 
1810 

1810 

1810 

o 



30 181 



James Fletcher. 

Tared Mansfield. 
Prof. Dunn. 
Tared Man^eld. 

« 



■*w 
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AVTBOBmr. 



Illinois. 

Chicago 

Jacksonville 

Alton 

CahokiK 

Kaakaskia 

Moulbof Ohio River. 
A Point 



38 369" 

37 57 » 

3? ^h 



luufidd. 

b^eid! 
Sumjs, 



.40 5088 

" 30,88 . . 



Missouri. 

FnuikliD 

St. Louis 



--,44 31,84 28 J 

■ « 3'|3 

S°,8+ ■■ 

. 3084 i- 

. 41 2482 58 ; 

. 43 308=! 58 : 



S7I1 



MiSSOVRI ft WU.TKKS. 
L«ke of Ibe Woods,.. (9 < 



■ 38 S7'{ 
-38 36^ 

■ 38 36,89 

. 37 30,90 ' 

- D090 ■ 

.. »,90 

. 36 5090 ta ; 

• 36 40 90 r - ' 
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Table YL,—CkmUmied. 



PLACE. 



Missouri & Wis.Ters. 

Camp Monroe 

Island in Rainy Lake . 
N. Coast of L. Superior 
Fort Columb. Fir. Co. 
Mouth of St Peter's R. 
Encampment 
Fort Crawford 



«( 



B 



N. 



Engineer Cantonment. 
Cow Island 



1 



W. 



48 59 . . 

48 3592 

47 58,90 

45 3996 

44 5393 



44 41 
43 03 

41 25 
39.25 



30 
00 



97 00 

90 52 

95 44 

94 00 



> 



E. 



6 
12 
10 
12 

8 

12 
II 



a 



17 

15 
21 

29 

29 

21 

49 

59 
32 



1823 
1823 
1823 
1823 
1823 
1823 
1823 

1819 
1819 



AUTHORITY. 



Long's Expedition 
[St Peters, 



Long's Expedition 
[Rocky Mts. 



(4 



68 



MAGNETIC VARIATION. 



TABLE VII. 
Table of Magnetic Variations Compiled and reduced 
to the year 1840, by Prof. Elias Loomis. 



Station. 



3 



f 



Angle of Maine 48 00 67 

Penobscot Forks 145 30I68 

Barton I44 45 {72 

Farmington . . 44 42170 

Hampden 44 371^ 

Dixfield. '44 30:70 

Rumford '44 30J70 

Waterville '44 27 

Belfast '44 18 

West Thomaston. 43 56 

Montreal 45 31 

Champlain '45 00 

West Chazy 44 52 

Potsdam 44 40 

Keeseville 44 28 

i44 28 
Burlington. 44 



14 



<( 
<< 



St. Johnsbnry 44 

Dial Mountain 44 

Near Cedar Point 44 

Near West Moriah 44 

Crown Point. 43 

Hanover 43 

Warrensburgh 43 

Chesterfield 42 



cc 



<( 



ti 



Troy 42 

Wiluamstown 42 

Albany 4^ 

42 
42 



u 



68 
69 

73 

73 

73 

75 

73 

73 

27I73 

73 

73 
26172 

21173 

0374 

01,73 

55173 
42i72 

26:73 
53172 
72 
72 

4473 
4373 
3973 
3973 
3973 



26 

09 
o 

tl 

27 
32 
54 
05 

26 

25 
01 

32 
32 
10 
10 
10 
06 

49 

33 

45 

27 

14 

45 
20 

20 

20 

40 

13 

45 
45 
45 



W. 

o 

19 12 

1445 

10 51 

11 20 

1304 

12 00 

11 00 

12 08 

13 00 
12 00 



9 

9 
9 
7 



50 
30 
21 

25 

840I 

3 50I 

823J 

7 39i 
8471 

9 '5j 

6 00 

45i 
14 
04 
45; 
45 
47 
58 



I 
6 

7 

I 

6 






a o 



837 
838 

838 

838 
838 

838 
838 

825 
838 
818 

834 
840 

li 

838! 
838 
838 

839 
838 
820 
836 
840 
827 

840 4 



♦COO 



w. 

o 



1 



19 30 


15 2J 
II 08 


II 30 


13 22 


12 10 


II 10 


12 36 


13 " 


12 II 


10 18 


941 


932 


7 52 


851 


9 27 


Q32 

§31 


834 


750 


858 


9 20 


7 26 



8 14 

7 05 

8 01 



658 



MAGNETIC VARIATION. 



69 



TABLE V\l,—C<mHnued, 



Station. 



2 






Decrfield I42 

»* '42 

Cambridge '42 

*• '42 

Southwick 42 

House Point 42 

Hartford 41 

Hebron J41 

Newport 41 

Ogdensbuigh '44 

Rossie |44 

Cazenovia 42 

Auburn 42 

Geneva 42 

Hamtlton 42 

Homer 42 

42 

42 
42 

41 
41 



29 
29 

07 
46 



26 
21 

31 
43 
54 



Ithica . 

Oxford 

GuUlord 

West Point 

New Haven . . . 

do 
East Hampton . 
New York City. 

do 

do 

Flatbush 

Philadelphia... 

do 
West Chester . . 



Mackinac. . . 
Huron C^ast 
Michigan. . . 

do 



40 
40 
40 
40 
40 

39 
39 
39 



' 1° 
3472 
3472 
22,71 
22 71 
0472 
0370 04 
46 72 41 

3972 
2871 

4175 

2275 

5475 _„ 
54,76 38 

52 77 03 
4875 34 
38 76 15 
26 76 36 

24 75 40 

22 75 30 

25 74 00 
18 72 58 

59 72 16 
43 74 01 
43 74 01 
43 74 01 
40 73 59 
57,75 II 
5775 II 
57175 39 



45 51 f4 41 
45 27. 83 50 
44 3i|f5 32 
44 3ilf4 56 
44 31 84 28 



o 

"C 
> 



w. 

o 

5 28 
7 57 

7 30 
9 18 

8 15 

9 20 

6 03 
6 10 

00 
10 



7 
6 

6 



43 



4 00 



43 
49 
30 
05 
51 
30 
30 
32 
35 

13 
08 

40 

40 

34 
57 
25 
52 
25 



3 
3 
4 

5 

2 

4 

4 
6 

4 
6 

6 
4 
5 
5 

4 
2 

3 

i 

2 59 

1 55 

430 

2 50 

254 



a 



[811 

1837 
[810 
[840 
[838 

^f35 
[829 

^835 
1831 

[838 

[839 

[837 

t833 
[833 

1837 
[840 

1833 
[837 
1838 

[819 
[840 

1834 
[824 

t837 
[840 

[840 
E813 
C837 
[832 

[827 
[840 
[838 
[838 
[838 



II 



5 
4 
3 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

3 
3 
3 
3 
3 
3 

3 
4 
3 
3 
3 



7 
9 
4 
o 

o 
o 
o 
o 
o 

4 
4 

4 

2 

I 

4 
I 

I 

4 
I 

o 

4 
4 

7 
6 

6 

6 

2 
2 

9 

o 

9 
9 



W. 



8 12 



I 
I 

6 

I 

6 

4 
4 
4 
4 
5 
3 



18 
25 
45 
58 
35 

45 
21 

48 

13 
12 

18 

43 

95 
20 



4 43 

438 
6 52 

6 13 
634 



5 34 
4 57 

4 08 

\>^ 
E. 

2 08 

1 55 
4 22 

2 42 
237 



HASNXTIC VAKIATIOK. 
TABLE Vn— 



Stations. 



Soo 



TABLE \U~Cordin 



Coshocton 40 18 81 55 

Batesville 39 56 81 17 

Marietta. 39 25 81 26 

do 39 25 81 26 

do 39 30 81 28 



Charlottsville 38 0278 30 



LowerSandusky 41 

Flat Rock ... 41 

Kalida 40 

Logansport '40 

Marion 40 

Zanesville 39 

New Madison I39 

do 139 

Springfield 139 

Springbank 39 

do I39 

Washington '39 

^ringboro 39 

do 39 

Wilmington 39 

Athens. 39 

Chillicothe 39 

Jackson 39 

Cincinnati.. 39 

do 39 

Galiipolis 38 

South Hanover 38 

Goshen 33 

Lincolnton 33 

Appllngton 33 

Augusta 33 

Waynsboro 33 

Sandersville 32 




22 83 10 

18 84 13 
578409 
45 86 22 

34>3 09 
59 82 01 

56,84 37 

5684 37 

52 83 45 

4583 

4583 
3283 

3184 

3184 

2683 

2382 

2182 

1382 

0684 

0684 27 

5482 06 

4485 30 

5282 

4682 

3282 

2782 

0482 09 

59 82 59 



47 

47 
23 
10 
16 

42 
04 

55 
38 

27 



39 

28 
01 



2 

3 
3 
5 

3 

2 

5 
4 
4 
4 
3 
3 
5 
4 
4 
3 
3 
3 
5 
4 
2 

4 
5 
5 
5 



48 

14 
00 

35 
17 
30 
23 
51 
30 
54 

14 
06 

30 
04 

06 

12 

15 
10 

'^ 

35 

35 
09 

09 

00 



'5 04 
5 04 
S 27 



838 
838! 
838 
836 
838 
838 
826 
838 

818 
838 
838 
820 
838 
838 
838 

838 
825 
846 
838 

837 
937 

837 
838 



32 

3 4 
50 

3-5 

3i 
4.8 

31 

3 3 

4 3 

\i 

2.0 
31 

3-7 

11 

2.8 

27 

2.7 

27 
2.6 



4 45 
3 13 



3 

2 

3 
3 

3 

2 

3 

4 
2 

4 
5 
5 
4 
4 
4 
5 



07 
59 

58 
59 
03 
57 
03 

28 
28 
01 
01 

56 
.22 



IIAOHETIC VAKIATIOH. 
TABLE Vn— OwHwMd. 




MUlhavu ^ 

Jacksonboro 33 

Biidsville 32 

CharlesttMi. 132 

Swmmboro 33 

Springfield 32 

^vouiali. , 



Brvan,C H 33 

liberty, C H 31 

DarieD 31 

Toccoa Foils 34 

CamesviUe '34 

Elberton 34 

Athena 33 

I^wreacerille 33 

Monroe 33 

Madison 33 

EatontMi I33 3< 

IfiUedKcrille 33 o 



0683 < 
5983 ; 
5784 1 

5083 ; 
34,8j A 



Columbus . . 

Cuthbe 
Fort Gaines. . 

Bajnbridge. . . 
Tallahassee.. 

FensacoU 

Florence. . . . 
Tascaloosa. . . 
Louisiana,,,. 

do 

do 



28 S5 1 
309I84 I 



05,1837 
05 1838 ] 

3 31.18391 
5 0511838' 
S 0511838- 
S 051838 
S 001837 
5 01 1837 

4 331837 

4 3M837 

5 001839 

5 10183I 

4 291838 

4 3*1838 

5 301805 



423 
4 S» 



5 07 

5*8 



503 
83a 



MAGNETIC VARIATION. 
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TABLE Vn-Oontinued. 



StftdoQ. 



Mobile 

do 
Louisiaiia. . . 
Davenport . 
Qlinois 

do 

do 
JacksonviUe 

Alton 

do 
St Louis. . . 



I 



50 

43 

51 

SI 

_ 37 
Missouri J37 30 



30 
30 

29 

41 

41 

41 
40 

38 

3i 
38 



40 
42 

28 
10 



do 36 

Nashville 36 

Prairie du Chien. '43 

Madison 43 

Point 43 

Campbells '43 

Blue Mounds 43 

Trout Brook 42 

Parish's 42 

lifineral Point 42 

Turkey River '42 

Log House '42 

Sherald's Mound 42 

Little Mahaquita '42 

Dubuque 42 

Galena I42 

Sherwood's 42 

N Branch Mahaquita. . . '42 

Whitewater 42 

Mahaquita 42 

Fanners' Creek 42 

Cheney's 42 

Mill 42 

Bridge 42 



88 II 

88 16 
9400 
90 18 
8832 
8832 
8832 
90 20 
9015 

9015 
90 17 

90 02 

4090 02 

1086 52 

9053 

89 II 
8942 

89 26 

8936 

9045 

90 10 

8958 
90 48 

9^43 

90 33 

9° 31 
9^23 

90 13 

90 37 
9052 

9038 

9057 
9023 

90 21 

10:90 37 

06 91 02 



03 
03 
03 
01 
00 

5§ 
58 

51 
42 

38 

35 

31 

20 



27 
23 

15 
14 

13 
12 



i 



I 



8 

I 

8 

I 
I 

8 



I 

6 
9 

I 

8 
8 

I 

8 
9 



8 
8 

9 

9 
9 



9 
9 
9 
9 



10 
12 

41 

13 

25 

SO 

43 

4S 
00 

4S 
49 
30 
00 

05 

30 
20 

38 

00 

S5 
40 

00 

00 

10 

30 
22 

2S 
00 

35 
10 

OS 

»5 

20 






1^ 

!3S 

840 
840 

838 
838 

?33 
f33, 

84of 

f35 
827 

825 

832 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 

840 




I' 



2.2 

14 
I. 

2. 

2.5 

25 
2-5 

2.5 

23 
2.3 

2.1 
2.0 
2.0 



I 



P 
> 



8 41 

813 
7 20 

645 

7 20 

8 28 

7 47 

837 
7 03 

730 
o 42 



74 



MAGNETIC VARIATIOK. 



TABLE Va—ConUnued. 



Station. 



Small liOlL...... 

Elkford 

Iron Ore 

Wapsipinniccm. . . 

Lost Grove 

Kaweenaw Point. 
Riviere du Gies. . 
Ontonagcn River. 
La Pointe ...... 

Montreal River. . . 
Grand Marrais. . . 
Parisien Island. . . 
Miner's River.... 

Sault St. Marie . . 
Montreal Channel 
Drummond Me. . 



J 



-8 

s 



42 0491 02 
42 00 90 52 
41 55 90 40 
41 45 90 23 
41 399009 



47 25 

47 22 

4657 

4645 
4641 

46 40 

4632 

4632 



»» 30 

1^34, 

8949 
91 22 

§046 

86 01 

8438, 
8635! 



4631I84 19 
46 18 83 40 

45 58183 50 



9 07 

2 ^5 

8 20 

8 22 

8 10 

5 37 

5 24 

6 33 

8 33 

7 43 
3 29 
I II 

3 39 

I 25 

o 12 

o 09 



I 



184D 
1840 
1840 
1840 
1840 
1840 
1840 
1840 
1840 
1840 
1840 
1840 
1840 
1840 
1840 
1840 



1i 






uxatnmc TAXunoK. 



TABLE Vin. 







[ 


Observed Declinatian' Reduced to 






i 


and 


Dip. 




1850. 


TUt*. 


L«L ILong. 




l_ 










Year. 


Dec. : Dip. D9;. 1 Mp. 


ISAita.. 


a 


.L 


.' 




. L 


■U 


,[. , 


Mount Muris.. 


44 


4069 


08 .8SS-7 


>4 


3S76 


1414 


o6'76 oa 




44 


1369 


?,Sri 


H 


17 7S 


41 13 


5475 32 
3075 3* 


Camden Villase 


44 


",69 


'3 


57 75 


4213 


Mount Sebattis 


44 


0970 


04' .853-6 12 


54 75 


4' II 


35 75 35 


Mount Pleasant. '44 


0270 


49 1851-7 14 

50185,-^2 


3276 


0214 


24 75 59 
57 74 58 


Cape Small — 43 
M. Independence 43 


4769 


0575 




4570 


■9 1849-8 II 


4675 


2411 


4S75 24 


Durllngton, Vt . I44 


2773 


;?;Sin.? 


57 75 


S7 9 


297s 44 


Bowdom Hill,, 143 


3970 


4>7S 


14 11 


3275 '" 


RichmM island. 43 


337° 




i8,7S 


OS 11 


'5 75 07 


Fletcher'. Neck, 43 


2770 




1775 


IS II 


•475 «7 


Kennebunk Part|43 


2170 




24 75 


14 II 


•5:75 " 


Mt Aeamenlicns43 
CapclJeddick,.l43 


1370 


41 1 1847-7 'o 


1074 


III? 


21,74 57 


1370 


36 185 1-7" 


0974 


'»,74 55 
45 76 50 


PMucca^a .... 43 


0771 


111849-6.0 


4376 


50.0 


Kitten- Point... 43 


0570 


43 1850-7 10 


3074 


57 10 


2774 56 




59 71 


35.848-8 9 

36 1847-6 10 


0475 


09 9 


10 75 10 


ble of Shoals . . 42 


s;; 


°d',i 


4410 


SI 74 46 


Hum Island . . 42 


48 1850 7 10. 


55 'o 


0274 S3 


AnnisSquam... 
BeaconHiU. . . . 


42 


If 


40 1849-7 II 


37; 




39 


42 


381849-7," 


2174 


2611 


2374 27 


Baker's Island 








1 




1 


pi;&::::: 


42 
42 


32'70 
3270 


il5 


1774 

•5' 


19 12 


1874 19 


do 


do 1 do -710 


507s 


37! w 


21 [75 2fi 


CtrfdonsHlU... 


42 


3' 70 


-711 


50| 


" 


5' 


UttltNahant... 


42 


2670 


-»:» 


4174 


29 9 


43 74 30 

4874 16 


Dorchester H'ta. 


42 


2071 


-/» 


3174 


'3! 9 


do do 1 do 1 do -710 


1474 


Sjl 


45 74 " 


Nantasket '4* 


1870 


. ¥ 


37 74 


49,74 « 


BIueHiU |5 


•r 


"1" 


06j, 


3575 10 
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MAGNETIC VARIATION. 



TABLE WlIL^ConHnued. 



Place. 



Lat I Long. 



BeaconPole Hill 4 
Manomet Hill.. '4 
do |4 

Copecut Hill. . .'4 
Spencer's Hill. .4 
ShootFlyinp^Hill 4 
do do '4 

Hyannis 4 

Fair Haven. ... 4 
Tarpaulin Cove. 4 
Indian Hill 4 

do '4 

Sampson's Hill . 4 
Nantucket 4 

do 4 

McSparrain Hill 4 
Pfc. J udith Light 4 

Providence 4 

Watch Hill... 4 

Stonington 4 

Groton Point ... 4 

Saybrook 4 

Greenport 4 

Sachem's Head. 4 

FortWooster. .. 4 

do 4 

Oyster Point. . . 4 

do 4 

New Haven. ... 4 

Milford 

Bridgeport. . . 
Black Rock.. 

•Norwalk 

Stamford . , . • 



41 
41 
4J 
41 



Observed Declination 
and Dip. 



Reduced to 
1850. 



20 



Year. 




[844-9 

[845-7 
[846-7 

[844-8 

[844-6 

[845-6 

[846-7 

[846-6 

[845-8 

[846-6 

[845-6 

[846-6 

[846-6 

[846-6 

[8SS-6 

[844-6 

[847-7 
[855-6 

[847-7 
[845-6 
[845-6 
1845-6 

1^45-6 
[845-6 

[847-7 
[848-7 

[848-7 

[855-6 

[848-6 

1845-7 

[845-7 

[844-7 
[844-7 



<^i75 
37 74 
4073 
22,73 
54'74 
12,73 
44:73 
4973 
49 73 
1473 
5974 
48,73 

00,73 
3174 

33! 

3873 

30I 

5074 

1472 

15! 

27,74 
2574 
32,73 
0373 
3873 

1973 
53| 
49 73 
3673 



21 



53 74 

3874 

3874 

35 74 

3275 

5874 

57 74 

39 73 

1574 

^7 73 
0673 

0^73 

0673 

3173 

3] 73 

1673 

II 73 

0274 

45' 

0073 

51 
1274 

37 73 

371 

39 74 

3274 

3873 

35 73 

4273 
ooj 

4173 

1672 

o2'73 



30 



26 



: VAKIATtON. 
TABLE VUL— CbntiJHMiJ, 



I Year. Dec Dip. 



S«w Pitts. . 
Drowned M'dow 41 
Uoyds Harbor. . 



Sand s PoiQt ... 40 

L«eE=" j4o 

Grcenbiwh 42 

Cold Spring- ... '41 
Bloom'trdale As. 40 
Columbia Coll' . 40 
40 



do 



391844-7 5 58 

03 '845-7 6 " 

25 1844-7 6 

31 1844-7 6 50 

47 1844-7 5 30 



43' 



; I '5 



Gijveinor's Isrd'40 

Bedloe's Island, '-m 41 74 

Receiving Res'.. 40 47 73 

Newaik 40 45 74 

Mount Proqject. 40 4073 

Cole 140 3374 

.Sandy Hook. ..140 2874 

do I40 28 74 

Mount Rose 40 12 74 

White Hill 40 oS 74 

Vannxem 40 07 74 

Girard College. 39 5875 

do ..39 587s 

Yaid .-39 5875 

Chew,.... 39 4875 

Tuckers Island. 39 31 74 

Tnckerton 39 3674 

Wilmington.... 39 4575 

Sawyer 39 43 75 

Church Landing 39 41 75' 

Fort Delaware,. 39 3575 



43 '847- 

53 '847-8 5 41,72 

441855-7 7 S5;75 

57 '855-7 5 34 73 

571846-3 s 1071 

001844-7 6 1372 

-■"---7 6 251 

-6 6 4072 

-67 0272 

-6 6 2872 

4 5 3572 

-3 5 5572 

-3 5 37j7= 

.6: 6 ii|72 



7z S3 6 *4 7* 59 

387* 56 

59 7 1773 «4 

44, 5 5672 49 
I 7 36 



53' 5 5? 7' 5S 

" 7 2674 S9 

55 5 0573 43 

39 S 2872 43 

38 6 4073 43 

46 6 1172 35 

59 6 3472 48 



34 5 . 
38 6 



5372 S& 

1372 3> 

5572 38 

■372 43 

51 5 4372 41 

42 5 1972 37 

06, 4 4472 07 

31 4 45 7* a6 

18 4 03 72 06 

,„ 01 6 1872 52 

.5I72 14 4 037a '8 



5' 7* 
3272 
4*]73 



-41 I 31I71 

-41 3 48.71 

-4i 5 497" 

-5| 3 »7 7> 



49 7' 
067a I 



HAGITETIC VAKUTION. 
TABLE vm.— CmMlmMAf. 



MAGNETIC VARIATION. 
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TABLE VnL—Omlvrmed. 






Stevenson's Pt . 36 

Shellbank 36 

Bodies Island... 135 



Lat 



Long. 



Observed Declination; Reduced to 
and Dip. { 1850. 



Year. 



Raleigh, N.C.. 



35 



DeRosset... ._..!34 

34 
33 
32 
32 



Columbia^ S. C . 

AllsUm 

Macon, Ga 

Breach Inlet.... 

Edisto Island, E. 

Base 



Savannah 

Tybee Island... 
Cape Florida. . . 

Sand Key 

Depot Key 

St. Mark's Light 

Dog Island 

St. Geo. Island 
Cape St. Bias.. 
Hurricane Island 
Fort Morgan. . . 
East Pascagonla 

MonU^mery Ala 
Fort Livingston . 
Isle Demiere. . . 

Dollar Point 

East Base 



0676 

0375 
47 75 

4778 

1477 
0081 
2279 
5083 
4679 



II 1847-1 

4*1847-3 
32 1846-9 



Dec. 



Dip. 



Dec 



38 1854-0 
56 1854-4 
02 1854-J 
12 1853-9' 
38 1855-0! 
491849-3I 



I 4068 
I 4568 
I 1368 

EAST. I 

O 4468 

1366 
0266 
0665 
3663 
1664 



54 I 53 
38 I 57 
18 I 27 

EAST. 



Dip. 



I 

3 

2 

4 

2 



12 

47 
08 

29 

51 
32 



I 
I 

3 

2 

4 

2 



03 

18 
22 

30; 



68 58 

68 40 

68 21 

68 04 

66 38 

66 00 

65 22 

63 41 

64 32 



32 3380 10 1850-3 2 5464 04 2 5464 04 



Jupiter 

Kio Grande.... 
San Diego 



32 05 

32 oi 

25 40 

24 27 

29 07 

30 04 

29 47 

29 37 

29 40 

30 04 

30 H 

30 21 



€€ 



32 

i9 
29 
29 

25 



22 

17 
02 

26 

^3 
55i 
57 



81 05 

80 51 

80 10 

81 53 

83 03 

84 12 

84 36 

85 01 
85 24 
85 40 
88 00 
88 32 



i< 



86 18 
8948 
9054 
94 53 

94 55 

95 20 

9708 



1852-3 
1852-3 
1850-2 
1849-6 
1852-2 
1852-3 
1853-3 

1853-3 
1854-1 

1854-1 

1847-4 
1847-5 

1855-1I 

1855-3 
1853-0 

1848I3 
1853-2 
1853-4 
1853-9: 



3 
3 
4 
5 
5 
5 



6 
6 

7 
7 
7 
5 
7 
8 

8 

9 
9 
9 



32 42 117 131851-312 



I 



4063 
3263 

2556 

2954 
2059 

29 . . . 

51;... 
02'... 
06... 
12I... 
04... 
1360 

1863* 

19... 

57 57 

0557 

0957 
0152 

29! • • • 



40 

38 

13 
26 

55 



27 



05 



3 
3 
4 
5 
5 
5 

i 

6 
6 

7 
7 
7 
5 



49^3 
41 63 

2556 
2954 

22,59 

31.-. 
53... 



S 



53 
42 
12 

24 



1 



8 

9 

9 

9 
12 



14... 
03' . . . 
1260 

I2i .. 
0662 

40... 

20 . .. 

57 57 

0757 
1057 

0252 

281... 



35 
34 

II 
55 



30 
52 



53 
42 
12 

23 



HAGMZnC VAUATION. 
TABLE Vni— a>nM)iu«4 



MAGNETIC VARIATION, 



8l 



TABLE IX. 

Table compiled from various sources by A. D. Bache, 
Superintendent U. S. Coast Survey. 



Station. 



Reiner's Run N. 
Branch, Susque- 
hanna, Fa 

Kelly's Island, W. 

End L. Erie 

East Sister Isle, W. 

End L. Eric 

West Sister Isle, W. 

End L. Erie 

Stony Point 

Waugosham Point, 

Mackinaw Strait. 
East of Duncan City 
Near Newport, Fk'n. 

County Mo 

Near Newport, Fk'n. 

County, Mo. 

Fort Union 

Fort Benton 

Fort Owen. 

Fort Walla- Walla . . 
Panama, New Gra- 
nada , 



I 

3 



73 



'& 



41 21 



41 36 
41 49 

41 44 
41 56 

45 45 

45 30 

3834 

(( 

48 00 
47 52 

4631 

46 04 

857 



77 4« 

82 43 

82 51 

8307 

83 16 

8455 
8407 

91 06 

i< 

103 59 
no 36 

"3 58 
118 48 

79 29 



§ 









Authority. 



W. 

2 13 

2 18 

2 20 
2 06 

2 13 

I 53 

9 21 

16 ^ 
19 00 
1925 
1940 

655 



1856 

1846 
1847 

• • • • 

1848 

1853 
185 1 

1839 

1849 
1853 






1849 



S. TyndalL 



U. S. Top 



. Eng*s. 



Dr. GoebeL 



<i 



' Governor L I. Stev- 
ens, North Pacific 
Railroad Explora^ 
tion. 

Mexican Boundry Sur- 
vey. 
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MAGNETIC VAUATION. 



TABLE X. 

Table of Observations in Mexico for "Smithsonian 
Institute," by Mueller and Sonntag. 



Station. 



Vera Cruz 

Potrero 

Orizaba 

St Andre's Chalc. 

Mirador , 

City of Mexico . . . 



Lat 


Long. 


Dec 


Dip. 






E. 




o » 


' 


' 


» 


19 1296 09 

li 56196 48 


5 '7 


43 58 


III 


42 51 


18 53I97 04 


42 5J 


18 59:97 14 


! '3 


42 3« 


19 1396 37 


8 02 


43 4« 


19 2696 05 


8 46 


41 26 



Date. 



1856.8 

(< 

1856.9 
1856. 10 
1856.12 



gg ■♦to f-l 100.00 r^*** »>. ■*§' 

++++++++++++++ 



■$«« 



$f¥? 



Xliaiso 1* iwiM innoorv 



+ I I l-l-H-l 



-BIS sipwa) nnissaiaip 



iEsSHHiS^^ 



■RupiaAjasqo jo jaqtmi^ 



1-^ 



MAOmnC TASIAIION. 



+++ : :+ :+++ : 



+++++++++++ I I 1 



(- wpoas fytjm JO njoda 



-oonvAiwao iraji 
ua ajqaqoia lusiinldv 



I I I I I I I I I TT" 

rg| iss^et III 






Hi -^ 



luli 



UAGKETIC VARIATION. 





1 
1 


0881 "I 


■fll 








■oigi "I 


l-H- 








■098> "I 








++ 




oSgr "I 








++ 


■ 


-0*81 ni 
















1 


■TO ajpaao) uoissaiaip 


llIM 


■noDEWSsqo nu jo 






■suopBAjasqo p laquniK 


«0<=0">M 
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HASirETIC VARIATION. 

TABLE XII. 
From U. S. Survey. Reduced by Mr. Schott 



K 



Rkhmond 

Peteisboig. Roslyn 

Cape Charles 

Cape Heniy 

Uld Poiiit Comfort 

Norfolk 

Shellbank 

Stevenson's Point 

Bodie's Island 

Raleigh 

Wilmington, De Rosset. , 

SmidiviUe, 

Columbia, .... 

Georgetown, Allston. 

Breach Inlet 

Edislo, East base 

Fort Royal 

TyLee 

StlTannali, Hutchinson's Is 
Fcmandina 

Havana, Cuba 

Key West 

Torturas , 

Cape Florida. 



Fensaecla Pub. Sqoaie. . 

Lower Peach Tree. 

MoWe. 

UiMinippiCitr 



■3731;. 
-- 37 147; 

■ ■ 37 07 71 

■ ■ 36 55 7> 
. . 37 00 - 
..36S' 
. . 36 03 
..3606 

■ 35 47 
. . 35 46 
. , 34 >4 
. . 33 SS 
.3400 
. - 33 2 1 
.3246 
.33 33 
. 32 17 
. 3*01 
.32 05 
.3040 
32 50 
- 2309 
• 24 3' 
. 243' 
. 25 40 
-2736 
-2943 



761 

76 >7 ■'. 
- 43 '847 



9 +0 15 +0.38 

8+027+0.77 
+ 1 35 +1.72 
+ 1 28 -(.1. 60 



7 S6 "■ 
rS 00 r 



79 42 I. 

79 18 U 

80 30 1; 

So 58 il 
So 00 il 



83 37 '1 

82 22 II 

Si 48 iU» 
82 53! 1843 
So 10:1850 
82 45 'S3 

84 59|'86o 



-o 45 - 

—I 14:- 

038- 



-304- 

-332- 
-328- 



-61S- 



.2952 
.3025 

31 so 
. 3042 
.3033 



-3 03 
-3 32 
■3 40 



I3m 

-6:7s 



.647 

-fi02 .., 

—7 M — 7-3» 
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MAGNETIC YARIATIOir. 



TABLE X1L—C<miimud, 



LOCALITY. 



New Orleans 

Cubitt 

Passe ^Loutre J29 11 89 or 

Cote Blanche I29 44 91 42 

Games Ferry |3i 3 93 45 

Mouth of Sabme 29 44 93 51 



Ringgolds Banacks. 




1858 
1859 
1859 
i860 
1840 
1840 

1853 



«'i 



.• ; J 



HASNKTIC TAKLATION. 



TABLE XIII. 



Compiktibn of observations on the Western Coast not 
tabulated elsewhere. 
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MAGNETIC VARIATION. 



TABLE XIV. 

From observations made by Mr. Schott, U. S. C S., 
in August and September, 1856, and others. 



PLACE. 



Oxford 

Cape Henlopen Light. . . 

Dagsborougn 

Mason's Lemdmg 

Snead 

Jaqaes 

Scott 

Cape Charles 

Ola Posnt Comfort 

Norfolk N. Station 

Norfolk S. Station 

Cape Henry Light , 

Ft. McHenry. 

Fredericksburg 

Richmond 

Humpback Mt 

Calais , 

Mt. Desert , 

South West Harbor 

Mt. Saunders 

Bangor, Th* HUl 

Albany Dud Observatory. 

Chamcook 

Howard 

Western -Ridge , 

Quebec , 

Portland Bod* Hill 

Portsmouth Kit Pt 

Plum Island 

h)swich. 

Kockport 

Tompson 



3841 
3846 

3836 
3814 
3758 
37 42 
37 20 

3707 
3700 

3651 

3656 
39 16 
3818 

37 32 
4452 

45 " 
44 21 



44 

44 

42 40 

4507 
4438 

46 48 

43 39 

43 05 
42 48 

42 41 

4237 
42 40 



76 10 
75 05 
75 15 
75 IS 
75 26 
75 37 
75 54 

75 58 

76 18 
76 17 
76 17 

76 00 

7635 

77 27 
77 26 
6806 

67 17 

68 13 



68 36 

6847 
73 43 

67 05 
67 23 
67 27 
71 14 
70 i6 

7043 
7048 

7050 

70 36 

7043 



g 



^ 



W. 

O ' 



2 41 
2 04 

41 
23 
19 
03 

37 
35 
15 
39 

28 

29 
02 



:i 



5 
5 
5 

4 



21 

14 
25 

59 

5 20 

8 17 

736 
8 32 

6 32 
6 17 
2 20 

058 
I 14 

I 37 
I 09 



p 



1856 
1856 
1856 
1856 
1856 
1856 
1856 
1856 
1856 
1856 
1856 
1856 
1856 
1856 
1856 
1858 

'§57 
1856 

1856 

1856 

1857 

1858 

1859 

1859 

1859 
1859 

1859 

1859 

1859 

1859 

1859 

1859 
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TABLE yiXS, ^Continued, 




Beacon Hill 

Rutland 

Deerfield . . . 

Chesterfield 

Sprinefield 

Washington D. C, C. S., office 
do do do 

do do do 

Smithville 

Port Royal 

Mississippi City 

Cubitt 

Passe t, Lautre 

Belfast ....... 

Rockland 

Bath 

Portland Observatory 
" Bramhall Hill. 

Ivy Hill 

Tashiia. 



Savannah 
Femandina 
Lower Peach Tree 
Pensacola Pubsq, 

Mobile 

Barrel Key 

New Orleans 

Point Hudson I 4S 07 

Aulezavik Is. 
Gunstock 
Troy VUliage 
Wauchusett 
Fkovincetown 
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MAGNETIC VARIATION. 



TABLE XW—Coft/tnued, 



Place. 



Wellfleet 

Chatham light 

Bald Hill 

Box Hill 

Sag Harbor 

Fire Island, W. Base. . 
Brooklyn, Mt Prospect 

Bamegat Light 

Long branch 

Absecom Light 

Apalachicola 

Eufaula 

Barklev 

Cote Blanche 

Ross Mountain 

Bod^;a Camp 



• 

1 


i 


§ 


;3 


J 


& 






w. 


O ' 


» 


» 


41 56 


70 01 


1043 


41 40 


6957 


II 12 


41 58 


72 II 


850 


41 48 


72 27 


«30 


41 00 


72 17 


8 28 


4038 


73 12 


746 


40 40 


7355 


6 44 


3946 


7406 


5 24 


3932 


74 IS 


5 18 


39 22 


7425 


454 


2943 


§^59 


6 12 


31 54 


8508 


5 12 


3025 


87 12 


6 42 


2944 


91 42 


8 21 


3^30 


123 06 


16 23 


3^: 08 


122 59 


16 19 






860 
860 
861 
861 
860 
860 
860 
860 
860 
860 

860 
860 
861 
860 
860 
860 
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TABLE XY. 

Observations by A. D. Bache in Pennsylvania in 1840- 
41, and Mr. Schott in 1862. 



Place. 



Hamsbuigh 

Huntingdon 

Pittsburg (Near.). 
Brownsville (Near.) 

do do 
Mercersburg (Near) 

Baltimore 

Philadelphia 

do 

Easton 

Williamsport 

do 

Curwinsville 

Mercer 

Erie 

do 

Dunkirk 

EUicottsviUe , 

Bath 

do 

Silver Lake 

Washington, D.C. 



1 


• 


§ 


1 


J 


^ 


i 






w. 




» 


♦ 


» 




40 16 


7653 


3 12 


1840 
1862 


40 16 


7653 


3 44 


40 ^0 


80 00 


' 52 
008 


1840 


40 28 


1840 


40 00 


7948 


25 


1840 


40 00 


7948 


I 14 


1862 


3947 

39 i| 


77 56 


54 


1840 


7637 


2 16 


1840 


3958 


75 10 


3 54 


1841 


3958 


75 10 


5 ^ 


1862 


40 42 


75 15 


3 38 


1841 


41 14 


77 02 


3 31 


1841 


41 14 
4058 


77 02 

in 


4 26 


1862 


I 45 


1841 


41 14 


-0 51 


1841 


42 07 


8006 


30 


1841 


42 07 


8006 


I 33 


1862 


42 20 


79 23 


52 


1841 


42 18 


7844 


2 36 


1841 


42 21 


77 21 


3 3J 


1841 


42 21 


77 21 


448 


1862 


41 57 
3853 


76 02 
770© 


430 
2 39 


1841 
i86a 
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HAGNSnC VAKIATION. 



TABLE XVI. 

Showing Latitude and Longtitude of Points of Equal 
Variation and Dip, as computed by A. D. Bache, late 
Superintendent U. S. Coast Survey. 



Variation. 


Latitude. 


Longitude. 


Dip. 


Latitude. 


W. 










o 


O ' 


' 





' 


o 


41 00 


80 15 


71 


38 49 


(( 


42 30 


80 33 


72 


39 49 


(( 


39 30 


79 54 


(( 


39 59 


2 


41 00 


7§ ^l 


<( 


40 10 


(I 


42 30 


78 46 


73 


40 50 


(< 


39 30 


77 05 


»« 


41 05 


4 


41 00 


75 56 


(( 


41 15 


« 


42 30 


76 59 


74 


41 57 


(( 


39 30 


74 17 


(I 


42 II 

42 22 








75 

it 


43 07 
43 13 
43 20 














i 
1 









Longitude. 






f 


77 


00 


75 


00 


78 


00 


81 


00 


74 


00 


i? 


00 


00 


74 


00 


I? 


00 


00 


75 


00 


77 


00 


79 


00 
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TABLE XVIL 

Observations taken from Records of Pacific Railroad 
Explorations by Capt John Pope, U. S. A. 



Place. 



Tributary of Brazos. . . 
Clear Fork of Brazos. . 
West Fork of Trinity.. 

Waters of Trinity 

Elm Fork of Trinity.. 



Lat. 



Long. 



Chequees 

Wenatshapaw. 



32 54 

33 00 90 15 
33 29 98 52 
33 32; 9^ 40 

33 42, 97 23 

45 56 121 23 

47 29120 38 



x/ec. 



E. 



II 12 
10 

10 2 

10 36 



^ 



16 05 
18 50 



Dip. 



Date. 



1854 



<< 

4( 



9« 



MAONBTIC VAJUATIOM. 



TABLE XVIIL 

Observations made on Survey for Military Road from Fort 
Walla- Walla to Fort Benton, in i860, by Capt John 
Mullan, U. S. A. 



Place. 



Latitude Longitude . Declination. 



Walla-Walla. 

Ooeur d' Al6ie Mission 

Sohon Pass 

Bitter Root 

HeUGate 

Fort Benton. , 



46 03 

47 33 
47 27 

47 19 

46 52 

47 50 



118 
116 

"5 

"3 
no 



24 
21 

43 
04 
£9 
39 



E. 

o 

20 00 

20 54 

20 37 

20 45 

21 00 
20 24 
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TABLE XIX. 

Magnetic Observations Recorded on Exploration between 
Fort Leavenworth and Carson Vall^, Nevada, by Capt 
J. H. Simpson, U. S. Top. Engineer. 



Place. 



Lat. 



Ft Leavenworth 39 

Little Muddy Creek 39 

VemiiUioii Creek 39 

Big Blue River 40 

Rock Creek 40 

Big Sandy River 40 

Utde Blue River 40 

Elm Creek 40 

Fort Kearney 40 

Camp No. 20 40 

Piatt River 40 

Camp No. 22 41 

• 25 41 

Ash Hollow 41 

North Platte 41 

Chimney Rock 141 

North Platte |4i 

Fort Laramie 42 

La Bonte River '42 

West of Deer Creek '42 

Greasewood Creek 42 



Sweei water River. 



«4 



«< 



Littte Sandy Creek... 

Fort Bridger 

Schneider's Creek 

Camp Floyd. 

Simpson's Spring 

Sulphur ** 

Atelope Valley 

EaganCafkm 

Huntingdon's %>ring. 



42 

42 

42 

41 
40 

40 

40 

39 

39 

39 
40 



Long. 



21 

35 

57 
00 

II 

12 

15 

32 
38 

58 

05 

03 
21 

23 

43 

5»l 
12 

35 

53 
40 

38 

y> 

15 
20 

56 

02 
41 
47 

o,i 



94 40 

96 16 

96 35 

97 02 

12 
10 



9f 
98 

99 



Dec 



R 
II 59 



Dip. 



12 

15 
13 
14 
14 
3o;i3 

5614 
5414 
14 

12 

14 



ICO 


35 


100 


50 


lOI 


50 


102 


03 


102 


15 


105 


30 


104 


00 


104 


31 


103 


22 


105 


^ 


107 


107 


25 


108 


35 


109 


40 


no 


24 


III 


42 


112 


08 


112 


47 


"3 


46 


"4 


12 


114 


58 


"5 


19 



16 

It 

18 

20 

»9 

19 
20 

19 

16 
16 

15 
16 

16 

18 



^ 
^ 

S 
^ 



35 
10, 

06 
39 f9 

38 

17 
32 

05 
21 



29 

35 
09 
19 



16 26 



36 
25 
23 



33 
51 



70 

70 

70 

70 
70 

28;7o 

2470 
4169 

5669 

4266 

5665 

4765 

0665 



Date. 



1858.5 
1858.6 



u 
«( 
<i 
it 

1511838.7 

.(1858.9 

46 1858.7 
«i 

u 
tt 
tt 
<« 
(< 

I858.S 



03 

• • 

05 



03 

15 
29, 

01 " 

53! " 

35 
ooj 

051858.9 

lol 

29 

54 

07 
16 



•« 



*< 



25 



1859.4 
1859.5 



tc 
<« 
u 



o8 



XAGNETIC VARIATION. 



Table XDL.—Ctfntinuei^. 



Place. 



Cho-Keep Pass 

Ko-bah Valley 

Reese River 

Carson Lake 

Big Bend Walker's River 
G^oa— Carson Valey.. 



Lat. 


Long. 


O ' 


' 


39 54 


"I 45 
no 10 


39 44 


39 29 


117 03 

118 30 


39 24 


39 09 


118 56 


39 00 


119 40 




HUkOKSTEC VAVATZO; 

TABLE XX. 

Magnetic Observations of Declinati 
Capt Whipple, on his Exploration of 



Place, 



N. 



Cambridge Obsenratory 42 23 



Lat 




Long. I Dtp. I Dec. 



« 



(( 



W. 



71 P7 74 

" !74 



35 
34 
35 
35 
35 
35 
135 
35 



AIbQ<)iuN]iie.,, •• 

Isleta 

Rio San Jos6 

Covdro 

AquaFria 

Prescnption Rock 

Zuni River 

Arch Spring , ^^ 

Cedar Forest 135 

Jacobs Well 135 

Navajo Spring 35 

Carrisso Creek 35 

Near Lithodendron Creek . . . '35 
Near Rio Paer to of the West 34 
Colorado Chiquito or Flax R 34 
Colorado Chiquita 35 

35 
35 
35 
35 
35 



06106 
54106 
01,107 



34 
33 



05 
02 

ox 



107 



« 

«< 
« 
II 



Saroux Spring 35 

CedarCreek 35 

PuebloCreek '34 

Williams Rhrer 34 

35 

Head of White CUff Creek. . 35 

White CUflf Creek I35 

Big Horn Spring. '35 

Wuliams River 34 

134 

34 



II 
II 



06108 
05 108 

01 108 

o6|i09 
C6109 

Q2 109 
58109 

53 no 
00 no 
oijiio 
05110 

12 I ID 

18 no 
21,110 
17 III 

2l'lI2 

56II2 

59 112 

07113 
i2;n3 

08 113 

oi|n3 

36 113 
32113 



17 



"3 



f'§ 
2662 
5862 
1462 
3062 
461 

55 f« 
14 61 

2061 

3263 

4i6i 

5261 

0462 

2561 

3061 

33 f> 
3761 

5662 

3961 
2062 
4661 
5761 
13 61 
21 61 
3160 
3661 
2860 
2860 
2660 



17 



W. 



Date. 



9 301854.8 
9 4618545 

[3 2511853.10 
13 1853. n 
46 '* 




1854. 1 
II 



xoo 



MAGNETIC VARIATION. 



TABLE XX.— CbTrfinued. 



Place. 



Lat 



<« 



Williams River 34 

Camp 123 |34 

«* 126 134 

On Colorado River 134 

Camp 129 134 

130 !34 

132 '34 

135 134 

Pai-ute Creek 35 

Near Mar 1 Springs 135 

Sand Camp |35 

Soda Lake ..35 




lUQMBnC VAKIATIOlf. 



Observations made on the Boundary Survey between tl 
United States and Mexico by Maj, Wm. H. Emoiy. 



39 36 
39 13 
38 55 



Dollv Pmnt 

EutBMC 

Jupiter 

Rio Grand Month. .... 
RineKold Buracks. . . . 

FL Mackinloeh. 

E^IePass _. _^ 

Presidio del Norte i 39 34 

Mouth of Cahon j 31 03 

Emory's Inilinl Point 31 47 

Fronteia ' 31 49 

DoDaAna | 33 33 

Carrizillo I 31 51 

Espia. 1^31 zl 

Copper kGnes ' 32 48 

C^oDel Peiro i 31 al 

San Lonis Springs ' 31 30 

San Bamardino I 31 30 

Santa Cru* River | 31 18 

Los Nogalca, ' 31 31 

San Pedro ' 3* 59 

nnoaViUagei 3307 

Gila Junctioii. , ! 33 43 

San babel | 33 09 

Camp Riley i 33 36 

San Diego 3' 43 

San Die^ E, S, 3141 

Monterey ' 36 38 

San Francisco. I 37 48 

Salt Lake City 4046 



857 
905 
909 



log 30 

log 4S 

109 14 



1458 

'5 30 
1534 



idi 



uAGiftmc vAitiATi6iv. 



TABLE XXII. 

Isogenic Points as Computed by Major Emoiy U. S, A., 
from observations upon Survey of Mexican Boundaiy. 



Declination £. | 9^ 


10° 11° 


12° 


13° ! 14° 


15° 


Longitude. 


-a 

:3 


1 


1 


1 


1 
2 


1 


1 


9£ 


28 50 
27 28 
26 23 

2C 'iA 


1 



































30 17 
20 18 
28 32 

27 54 
27 27 
























lr7 
100 


r W# 










••*«•• 


lOI 


•••••• 










102 


ti 12 










103 

104 


27 04 10 7C 










/ ^"^ 


30 07 

29 45 
29 27 

29 14 

29 04 










IOC 


33 08 
32 36 
32 13 
31 54 
31 39 
31 28 
31 20 
31 14 
31 10 








loS 












107 












loi 






34 54 
34 29 
34 09 
33 54 
33 43 

33 33 
%'\ 24 






109 

no 
















III 












1 112 












I 113 













114 








16 02 




"1 

no 










11 17 tC Af 


38 05 
37 40 










00 •/ 

33 14 
33 12 


35 25 
35 17 
35 10 
35 05 
35 02 
35 00 
34 58 


117 










ji ^^ 
37 31 
37 19 
37 09 
37 01 


ul 


• ••••• 








119 

120 










j 










1 


121 














122 












123 
124 












36 44 
36 41 
























• ••••• 



^4 
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TABLE XXIII. 

Observations made in 1869 by the exploration party un- 
der the direction of Lieutenant G. M. Wheeler, Engin- 
eer Corps U. S. A. 



Place. 



Camp Halleck 

Walker's Ranch. 

Cresent Station 

Willow Creek 

Elko 

Antelope Spring 

Murray's Creek 

Benson s Creek 

Sacramento District 

Snake Creek 

Hawawah Springs 

Source of Lake Creek 

Monument Ca&on 

Milo Hop Creek. Pioneer Cafion. . 

Ilomer, Cedar Valley 

Clover Valley. 

West Point 

Near St. Thomas 

Mouth of Rio Virgin 

Mouth of Vegas Wash 

Las Vegas Ranch 

Indian Spring. 

Fillmore, VtSk, 1872 

Hamilton, Nevada, 1872 

Kanab, Utah, 1872 

Monte Christo Mill 



'5 



40 49 
40 44 
40 45 

40 31 
40 50 

39 26 

39 15 



3» 
39 

35 
3' 



41 
10 

00 

29 



3541 
3838 

38 23 
3803 
37 30 
3641 
36 27 

36 09 
36 07 

36 01 

3634 
3857 

39 16 

37 02 

39 13 



I 



15 20 
15 28 
IS 40 
15 41 
15 46 
15 28 
1452 

1437 
14 22 

14 08 

13 29 
1409 

14 27 

14 30 
14 10 

14 14 

1435 
14 19 
14 23 

14 41 

15 03 

15 38 
12 17 

15 26 
12 32 

IS 35 



O ' 

16 21 



7 
7 
7 

I 

6 
6 
6 
6 

I 

6 

7 
4 
5 
5 



52 
27 

35 
00 

35 
24 

2 

58 
32 
00 

21 



47 

47 
01 

08 
41 

6 43 
423 
70s 



I 

5 
5 



XCH 
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TABLE XXIV. 

Observations made upon the N. W. Lake SurveTs by 
General C. B. Comstock U. S. A. 



Placs. 



Superior City 

DiUuth. 

do 

Tip Top 

Detroit 

do 
Sackett's Harbor. . . 
do 

Charlotte 

do 
Buffalo 

do 

Cleveland. 

do 

ForestviHe 

Fort Gratiot 

Fort Brady 

Marquette 

Copper Harbor. 

St. Paul 

Milwaukee 

Michigan City 

Grand Haven 

Fort Gratiot 

Cap3 Ipperwa^C.W 
Wahley, Michigan . . 
Gooderich C. W. . . . 

Cove Island. 

Mackinac 

North Point 

S Manitou Island . . . 
Beaver Island 



I 

'43 



46 40 
4645 

4645 

42 20 

42 20 

43 55 
43 55 
43 13 

43 13 



i 4253 


42 53 


: 41 30 


' 41 30 


1 43 40 


1 4300 
46 30 


46 33 


47 28 


44 57 


4403 


4X 51 


43 05 


43 01 


43 13 


1 43 22 


43 44 


45 20 


45 51 


45 06 


45 02 


45 44 



J 



I 



92 
92 

83 

75 
75 
77 

I 
81 
82 
82 

84 

87 
88 

2? 

87 

86 

i 82 

• 82 

. 82 

81 

; 81 
84 

i Si 

! 86 



85 



04 

04 

04 

07 
02 

02 

57 
57 
51 

58 
40 
40 

34 

50 
20 

33 
02 

05 

55 

07 

13 

25 
00 

31 
43 

3 

00 
26 




ID 30E. 
10 40 " 

II 57 •* 
o 03 " 
o 25 «* 
o 18 «* 

806W 
46 

36 
58 

45 
51 

38 
04 

30E. 

03" 
56 «* 

22 «« 
5«« 

28 «« 
23W 

03 ** 
05 " 

42 " 

59" 
42E. 

34" 
09" 

43** 



3 

3 

3 

3 
b 

o 

I 

o 

o 

4 

4 
10 

6 

3 

3 
I 

o 

I 

I 

3 
I 

2 

3 
2 



«( 



tt 






<« 






I 



1870.0 
1871.6 

1871.8 
1872.5 

1872.6 
1873.5 

'5^3 5 
1872.8 

1872.6 

1873.6 

1872.6 

1872.6 

i873-7 



« 



1873.8 



«« 
«< 



1860.5 



(4 



1860.7 
1860.8 
1860.7 
1860.9 



-rrs- 
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TABLE XXV. 
G)ndensed Compilation by Mr. Schott, U. S. C. S. 



Place. 



Halifax, Nova Scotia. 
Lat 44°39'.6N. 
Long. 63^ 35-3 W. 



Quebec Canada 

Lat 46° 48 .4 N. 
Long. 71® 14. 5 W. 



York Ft 
Lat 57** 00' N. 
Long. 92° 26* W. 




Portland, Me 

Lat 43"* 38.8' N. 
Long. 70P 16.6 W. 





• 


i 


i 


s 


i 


^ 


J 









c3 










1756.5 


+ 12. 8j 
1358 


+12.85 


1775 5 


14.05 


1818-0 


X6.50 


15.76 


17.47 


17.25 


1821.7 


17.60 


17.52 


1 1852.5 


^§ i7 


19.41 


\ '?53.o 


18.85 


19.44 


' 1860.5 


19.92 


19.76 


: 1866.3 


+21.09 


+19 97 


1649.5 


+16.0 


+16.34 


1686.5 


15.5 


15 44 


1810.5 


IX. 


IX. 25 


1814.5 


11.83 


11.67 


1831.5 
18345 


13 63 

14 23 


liia 


1842.5 


14.20 


14 66 


1858.8 


^1 57 
16.28 

+16.47 


15 93 


;li?:i 


+16.04 


1725.5 


+19.0 


+19.04 


1787 5 
18x9.7 


tit 


+ 4 93 


1843.5 
1857.6 

1 


= 9.42 


= 9.05 


= 7.62 


= 7.95 


1763.5 


+ 7 75 


+ 8.05 


1775 5 
1845.4 


8.50 


8.14 


IX 47 


11.55 


1851.6 


11.69 


II. 91 


18595 


12.33 


12.33 


1863.5 
1864.8 
1865.5 


12.47 


12.52 


12.73 
ia.71 


13.58 
la.oi 



J . *i. * 



h&A. 



xoo 



MAGNETIC VAMATIOir. 



TABLE XXV.— CbfittntieA 



Place. 



Portland, Me. — Continued 



Burlington, Vt.... 
Lat.44''28'.2N. 
Long. Ji" 12.3 W. 



Rutland, Vt 

1^1.43*^ 36.5 N. 
Long. 72^ 55.5 W. 



Portsmouth, N. H. 
Lat 43° 04.8 N. 
Long. 70® 43' W. 

Newburyport, Man 
Lai. 42'=> 48.4 N. 
Long. 73® 49 W. 

Salem, Mass...,. . 
Lat 42<^3i'.9^ 
Long. 7cr49' 



ii-»Tir>iitii I'lrW i 






1866. I 
1873 7 

1822. 
1826. 
1830. 
1831. 
1832. 

1834. 
1837. 

1845. 
1873. S 

1789.3 
1810.4 
181 I. 7 

1873.8 

1771.5 

1775. 5 
1850.7 

1859.5 

1775 5 
1781.5 

1850.7 

1859.5 

1781.6 
1805.8 
X810.8 
X849.6 
1855.6 



12. 

+12. 



+ 7 63 
7.50 
7.70 
7.60 
8.17 
8.25 
8.42 
8.83 

8.75 
9.37 

. 9 95 

+11.32 

+ 7.05 
6.07 

6.02 

9.82 

+10.67 

+ 7 77 

7.75 
xo-50 

+11.25 

+ 6.75 

7.30 

xo.oo 

+10.97 

+ 6.90 
S.95 

6.09 

X0.24 

+lo.|j 



1 



12.64 

+12.94 

+ 763 

7*09 

7 94 
8.21 

8.29 

537 
8.52 

8.75 
933 

. 9 94^ 

+11.32 

+ 6.51 
6. 14 
6.16 

. 9 49 
+10.91 

+ 7.78 

7.74 
10.60 

+11. » 

+ 7.00 
7.02 

I0.28r 

+io.8r 

+ 6.47 
6.32 

6.49 

. 9 7S 
+10.40 



MAGNETIC VAItlATION. 



167 



Table XK.Y,—ConUnued. 





J? 


■i 


1 


Place. 




1 


■ 1 











u 












Boston, Mass 


1700. c 


-J-IO.O 


+ 9-95 
9 45 


Lat 42°2i'.5. 


1708.5 


9.0 


Long. 71° 03.8. 


I74I.5 


75 


7.52 




1776.0 


7.67 


6.62 




1782.5 


7.(0 


6.64 




1793.5 
1807.5 


6.50 
608 


6.82 
7.28 




1839. 5 


9 10 


9.03 




1846.7 


9.52 


949 




1855.6 


10.23 


10.05 




1872.7 


+11.25 


+11. or 




1708.5 
1742.5 


+ t:l 


+ 9 30 
7.70 


Lat 42"^ 22 .9. 


Long. 71* 07'. 7. 


1757.5 


7-33 


7.28 




1761.5 


723 


7.17 




1763 5 


7.00 


7 13 




1780.5 


7.03 


6 90 
6 89 




1782.5 


6-75 




17835 


6.87 


6.90 




1788. 5 • 
1810.5 


6.63 


6.93 




7 SO 


7-5- 




18355 


885 


9 OJ 




18375 


9^5 


9 15 




1840.4 


9 30 


9 36 




1842.2 


9 57 


9 49 




1844.5 


965 


9 65 




1845.4 


953 


9.72 




1850.6 


9.50 


10.07 




1852.5 


10.13 


10.20 




1854.5 


10.21 


10 33 




1855.4 


10 91 


10.39 




X856.5 


1 10.47 


10 46 




1859.2 


10.80 


10.63 




1867.5 


+10.70 


11.09 


NanMdOtt, Mus; ;••••• 

1 . . 


17755 


+ 6.59 


+ 6.50 



HAGVmC VABIATIOH. 

TABLE XXV.— CbnttBU«d. 







1 


1 


rucc 


s 








^ 


J 


g 








u 


Nintactet. Mus.-Contiiwed. 


'SM! 


8.45 


8.64 


UU 41° 17' 


.83! 


9 


9 


04 


88, 


Lom. Jo-oS- 


•Sv 


7 


9 


"S 






lis 


I 


9 
9 


17 
»3 




17 
4* 




:li5 


6 

4 


+.2 


97 
33 


+10 


Pwtidaw, R. I 




+ 9 


60 


+ 9 


73 


Ut.4i'«-.s. 




9 


47 


9 


49 


l™,.:!''^':!. 




+ 1 


^3 


+ i 


5? 






+ 8 


+ 8 


59 






8 

7 
7 


i 


8 
8 
7 


33 
oa 
66 






I 


33 
95 


2 


li 






6 


7* 


6 


53 






6 


so 


6 


»9 






6 


33 


6 


IS 






6 


*7 


6 


IS 






6 


M 


6 


17 






6 


17 


6 


y 






« 


17 


6 


3* 






6 


>5 


6 


37 




;&;' 


5 


6 


32 


6 


40 




1810 


s 


6 


40 


6 


45 




iSis 


5 


6 


85 


6 


55 




■«■» 

■SiJ 




6 
6 


6 

7 


H 




1830 




7 


'7 


7 


45 




:g 


5 




57 
41 


S 


S 




1841 


5 






8 


45 




us 


S 
5 


8 
8 


8 
8 


§ 



JUQMBTIC VARIATION 

TABLE XXV.-.a«ft«irf. 




no 



XAGinRTlC VARIATION. 



TABLE XXY.—OonUnued. 



Place. 



Oxford, N.Y... 
Lat 42°26'.5. 
Long. 75°40 -S' 



BuflBdo, N. Y.. 
Lat.42°52'.8. 
Long. 78° S3'. 5. 



Erie, Pa 

Lat 42® o7',8. 
Long. 8o^o5'.4. 



Cleveland, Ohio. 
Lat. 41® 30. 3. 
Long. Si"" 42'. 






17940 

'^2 5 
1828 5 

1834.8 

1836.8 

1838.5 
1849.9 

^fSZ 3 
1858. I 

1859.0 

18739 
1874.4 

17975 

1837.5 

18395 

1845.5 
1859.5 

1872.5 
1873.5 




1796.7 

1841.3 
1845.5 

'f59 5 
1871.8 



I 



+3.00 
3.00 

4.<o 

3 87 

4 15 

4.50 

4 45 
5.18 

5-73 

6.87 
+6.93 

0.00 

-fi.42 

1.25 

1.42 

2.< 

3 

+3.97 

—0.72 
+0.50 

1.55 
+2.01 

—200 

133 

0.85 

058 

0.09 

—065 

+077 
0.54 

• ■ 
tmmmmmtmm 



% 



i 



+2.96 

3-31 

3-79 

4^13 
4.26 

4.30 
4.36 

5.68 
5-74 

694 
+6.97 

1. 17 
X.30 

2.81 

389 
+3.97 

—0.72 

+0.51 
1.52 

+2.03 




r^mmttmm^^^ta 
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XIX 



TABLE XK.V.— Continued. 



Place. 



Clereland, Ohio, 



Detroit, Nfich. 
Lat 42° 20' . 
Lonj^83°03'. 



New York, N. Y. 
Lat. 41GP 42^.7. 
Long. 74° oo'.4. 



• • • • • 



Hatboroagh, Pa, 
Lat. 4qP 13'. 



i ■ . r. 






I 



2873 5 



1810 
1822 
1828 

1835 
1840 

1865 
1872 

1873 

1686 
1691 

1723 
1750 

1755 
1789 

1824 

1834 

1837 
1840 

1841 

1844 

184S 
1847 




1873 



5 
5 
5 
5 
5 
5 
5 
4 



I 



6 

I 



16805 
1690.5 
1700.5 
1710.5 
1730.5 
1730.5 



I 



+ 0.85 

— 2.80 
3.22 
2.83 
2 17 
1.97 
0.70 
0.67 
0^ 

— 0.29 

+ 8.75 
875 

7.33 

6.37 
5.00 

4.33 
4.67 

4.83 
567 

|.45 
6 10 

-f 6.22 

+ 6.42 

f:ti 

0.72 

6.73 

+ 7.62 

+ 8.47 
8.25 
7.92 

7.47 
7.00 
6.42 



i 

i 



+ 0.85 

— 3.10 
2.82 
2.61 
2.31 
2.07 
I.OI 

0.66 
0.28 

— a22 

+ 8.78 
8.68 

7.53 
5.85 
5.40 
4.30 
4.64 
5.17 

5.37 
5.01 
5.68 

-j- 6.01 
6.05 
6.16 

6.73 

703 

-^ 7'63 

+ 5*49 
8.30 

7.94 

7.49 

6.95 
6.30 



+ 



iia 



MAGNETIC VARIATION. 



TABLE XXV.— Omiimiof. 



Place. 



Hatboroagh, Pa, 
Continued. 



PhUadelphia, Pa. 
Lat 39° ^6.5. 
Long. 75^ 09'. 



Washu^ton, D. C 
ix>ng. 7/ 00 .o. 




1792.5 
1809.9 
1841.0 
1842.0 

^855.5 
1856.6 

i86a7 
1862.7 



MAGNETIC VARIATION. 
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TABLE XX-V.—ConJ^nued. 



Place. 



Washington, D. C. 
Continiiied. 



Cape Henry, V«. 

Lat. 36^ S5'-5. 
Long. 76^ 005. 

Chaileston, S. C. 
Lat 32**46'.6. 
Long- 79'' SS'^ 



Sayannah, Ga. . 
Lat 32° 04'.9. 
Long. 81° os'.S. 



Key West, Fla. 

^*- ^« 53.5. 
Long. 81^ 48 .5. 




863.6 
866.8 

sd\s 

869.3 
870.5 
871.5 
872.5 

873-5 
874-5 

7325 
fe9.5 

8567 
865.8 

742.5 

775.5 
7841 
785.8 
825.0 

837.5 

8478 

849-3 

8744 
817.5 

839.0 

852.3 

857.3 
874.2 

829.1 
849.6 

86a7 
861.2 
862.7 



I 



+ 2.70 

2.74 
2.80 

2.85 

2.88 
2.89 
2.95 
3.00 
3.00 
+ 310 

+ 4.68 

(0.00). 
+ o 75 
+ 1.47 



(+ 



2.54) 
5.38) 
3.80 

525 

5-75 

3.75 
2.90 

2.40 

2.25 

2.28 

0.97 

4.00 

4.30 
3.67 
346 
I 98 
. 6.42 
6.0 

4.78 
4.68 



i 



o 



4- 2.63 
2.77 
2.80 
2.84 
2.87 
2.92 
2.96 
300 

3.04 
+ 3.08 



-t- 



+ 



4.74 
0.03 

034 
1. 71 
2.40 

— 3.6Q 
5.00 

5.13 

5.13 

3.75 
2.05 

2.69 

2.27 

2.17 

- a82 

— 4.68 
4.18 
3.52 

324 

— 2.23 

4.81 
4.78 
4.69 



fj n"! . I 



mf^ 



"4 
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TABLE XXV.— Cbfrfmuad. 



Place. 



Key West, Fla. 
Continued. 



Havana, Cuba. 
Lat 23*^ 08'. 
Long. 82® 22'. 



Kingston, Jamaica. 
Lat. 17° «'. 
Long. 76^50'. 



New Orleans, La. 
Lat. 29° 57.2. 
Long. 90** 03'.9. 



Vera Cruz, Mexico. 
Lat, 19° 12'. 
Long. 96^09'. 






1863.5 

1864.5 

I865.S 
18662 

1726.5 

17323 

I8I5.5 
I8I6.6 






185/' 

1732 2 

1791 8 
1806.0 
18205 
18225 
1832.5 

1837.8 

18473 
1857.2 

18665 

1720.5 

1768.5 

\^l 
18405 

1857.0 

1858.3 

187C.5 

1872 I 

1727.0 

1769.4 
1776.5 
1815.5 
1819.3 
1856.6 
1861.0 



- 4-60 

4.56 
4»52 

■ 4.49 

- 4.4 

45 
7.0 

5 5 
5-25 

■ 6.0 
6.78 

li 

4.9 
5.2 

4.7 

3.07 

3.67 

495 
2.0 

7.83 
J. 10 

8.05 

8.33 
8.00 

786 

7.10 

6.99 

■ 2.25 

6.57 

10.6 

P 

8.3 



1 

i 

U 



4.64 

4.58 
452 

4.47 

4.37 

4.54 
6.25 

6.24 

5*48 
6.28 
6.26 

5.86 

5-34 
5.26 

4.86 

4.82 

4.56 
4.24 
3.88 

3.55 

3.39 

5.77 

7.34 

Z-75 
8.14 

7.72 

7.67 

7.13 
7.05 
2,17 
6.79 

7.4^ 
9.00 

0.45 
&i 
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TABLE XX?7,—ConHnued. 



Place. 



Mexico, Mexico 
Lat 19** 26' 
Long." 99 06' 



Acapalco, Mexica 
Lat. 16^50.5. 
Long. 99° 52. 3. 



Panama, New Granada. 
Lat. 8° 55' 
Long 79 30' 



San Bias, Mexico. 
Lat 21° 32. 6. 
Long. io5<»i5'.7 



San Diego, Cal. . . 
Lat. 32° 42. 1. 
Long. 117° 14 .3. 





-2 


-d 


a 


g 


5 


8 


h 


1 ' 


> 















1769.8 
1804.0 


-5.45 
1 '3 


--5.51 
7.94 


1850.5 


859 


1856.9 


8.77 


1858.5 


837 


l:§ 


1860.5 


8.50 


1862.5 


8.34 


' 8.38 


1867.0 
1868.5 


-8.17 


8.18 

— 8. II 


17445 


— 30 


— 33; 


1791.3 
1822.5 

1828.5 


8.29 
-8-37 


7.26 


1838.0 
1866.5 


8.91 
— 8.23 


1775.5 


-7f 


-7.80 


1790.8 


11 


7.70 


1802.5 


1822.5 


7.0 


7.42 


J|37.5 


7.03 
7.08 


7.53 




6.67 


1866.4 


-5 93 


— - 6.12 


1791.3 
1822.0 


\% 


-7.46 
8.64 


1837.5 


8.57 


8.92 


1839.5 


9.00 


8.94 


1841.5 


— 9.20 


-8.95 


1792.5 


—11.00 


—II. 01 


1839.5 
1851.3 


12.34 
12.48 

"53 
13 10 


12.18 
12.58 
12.07 


1866.4 


1309 


1872.9 


— ia.3a 


—13.29 



n6 
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TABLE XXY^Omtimted. 



Place. 



Monterey, CaL . . . 
Lat. 36°36'.2 
Long. 121° 53'. 6. 



San Francisco, Cal. 
Lat.37°47'.5. 
Long. 122® 27'. 2. 



Cape Disappointment, W. T. 
I. at 46° 16. 7. 
Long. 124° 02'. 



Sitka, Alaska 

Lat 57° 02. 9. 






1791.7 

1 795 5 
1837.5 

1839-5 
1841.5 

1853.5 

1841.1 

1873-7 

1792.9 
1827.5 
1829.5 

1837.5 

1839.5 
1841.9 

1850.0 

1852.3 

1866.5 

1872.8 

1873.6 

1874.0 

1792.3 

1839.5 
1842.5 

1873.8 

1804.5 
1824.5 
1827.5 
1829.5 
1830.0 
1838.5 

1839-5 
1842.5 

185 1. o 



1 
I 



10.93 

"•37 
14.50 

14.22 

15.00 

14.00 

14.97 
-15.92 

-12.80 

15.45 
15.10 

15.17 
15-33 

15.68 
15.48 
16.42 

16.43 
16.42 

-16.47 

-18.00 
19.18 
20.00 
20.54 

-21. 61 

-26.75 
27.50 
28.83 
28.32 
28.27 
28.62 

29-53 
-29.23 



1 

i 



-11.48 
11.76 

14.29 
14 40 
14 51 

14.62 
15.01 

-15.91 
-12.07 

14.80 

1490 
15.27 

^5-35 
15.46 

15.78 
15.86 
16.28 
16.41 

16.43 
16.44 

17.98 

\IM 

20.38 
67 



— 21 



26.58 
28.18 
28.36 
28.46 
28.48 
28.83 
28.86 
28.95 
-29.09 



MAGNETIC VARIATION. 



117 



TABLE XXV.-am<imi«d. 



Place. 



Sitka Alaska, — Continued. 



Unalaska Island. . 
Lat. 53°52'.6. 
Long. 166° 3 1 .5. 



Eastport, Me., (Fort Sullivan.) 
Lat 44° 54.4 
Long. 66 59 .3 



Hanover, N. H. (Dartmouth CoL 

, lege) 

Lat. 43« 42' 
Long. 72° 18' 



Toronto, Canada, (Mag'c Met 

Observatory) 

Lat. 43° 39.4 
Long. 79 23' 4 






1^65 
1810 
1839 

1873 



1841 
1842 

1846 

1848 
1849 
1850 
185 1 




1867.6 — 

1792.5 
1806.5 

1829.0 

18485 

1849.5 

1867.7 

1870.5 

1873.4 



1797 
1857 
i860 
1861 
1862 
1863 
1864 
1865 

1873 



+ 7.00 

4 IS 

9. IS 
10.50 



+ 



1 



-28.95 

—18.7 
19.5 
20.20 
20.08 
20.06 

1938 
19.23 

-19.05 



ii8 
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TABLE XXV.— OmKnued 





c 


1 


ted. 


Place. 




1 


1 









U 












Toronto, Canada, — Continaed. 


1853 


+ '46 






1854 


I 48 






x8S5 


I 5« 






1856 


156 






1857 


2 00 






1858 


2 04 






;l§ 


2 07 






2 II 






1861 , 


2 10 






1862 






^§f3 


2 19 






1864 


2 22 






1865 


2 25 
2 28 






1866 






1867 


2 30 






1868 


233 






1869 


237 






1870 


2 42 




• 


1871 


24 




Baltimore, Md., (Washington 








Monument.) 


1808 


4- 12 




Lat. 39" 1 7'. 8. 


1840 


^«I6 




Long. ^&' 37' 


1847 


2 19 




' 


1856 


2 29 




Williamsburgh, Va 


1604 


4- q CO 




Lat. 37° 17.2. 


1780 


1 D 

50 




Long. 76°42'.4 


1809 


-033 




New Berne, N. C 


\^ 


- 2 40 




Lat. 35° 06 


2 00 




Long. 77° 02' 


1809 


~ I 45 




Mobile, Ala 


1809 


8 10 




Lat. 30^ 41 . 4. 


1814 


6 30 




Long. 88*> 02' -5. 


1835 


— 7 12 
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TABLE XXV.— Continued. 



Place. 



MoMe, Ala. — Continued. 

Florence, Ala 

Lat. 34° 57 .2. 
Long. 87® 41 .7. 

St Louis, Mo. (Washington Uni- 
versity ) 

Lat 38*^38' 
Long. 90"^ I2'.2. 

Owe Mendocino, CaL, (Light 

House) 

Lat 40° 26.3. 
Long. I24^24'.2. 

Nootka Vane. Island (Friendly 
Cove) 

Lat 49" 35 5. 
Long 120*37' 



I 



■i 



1 
I 



1840 

1843 
1847 
1857 


658 

— 6 52 




1818 
1865 


-IS 

-5 24 




I8I9 
if3S 

1872 

'^3 


—10 48 

849 
8 00 

6 23 

-638 

— 2 00? 




1786 
1792 


1424 
— 16 00 




1778 
1791 


1945 
22 30 

18 22 

—2305 
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MAGNETIC VARIAlIOM. 



TABLE XXVII. 

Decennial Table as computed by formulas of Table 
XXVI., by Mr. Schott. 



Year 
(Jan. I). 


1 


Quebec, Can- 
ada. 


• 

1 


1 
1 


Burlington, 
Vt. 


• 


1640 







+IS-9 
16.4 

16.4 

iS-9 

+15.2 














CO 












So..::. 












70 












80.;:.. 












90 












1700 












/ 

10 














20 






+ 186 
19.2 
18.8 

14.8 

II.6 

7.9 
4.0 

+ 0.1 

— 6.1 
8.1 

— 9.0 
8.8 

— 7.5 

— 5-3 








^0 














40 












-T*" . • . » • 

S::::: 


+12.5 

13.0 

137 
14.4 

15. 1 

159 
167 

17.4 
18 I 

18.7 

19.3 
19.8 

20.1 

+20.3 


-f 11.2 
12.3 

13-4 
14.4 

16.0 
+16.4 








+ !•' 
8.1 

8.2 

8.9 

9 4 
10. 

10.6 

11.23 

II 82 

12.35 
12.80 

+13.13 






2^::::: 

„90 

1800 

10 

20 

30 

40 

60 

70 

1880 






■+■7:7' 

^ ^% 

1 '7 
8.94 

9.62 

10.21 
10.97 

-I-II.Q7 


6 2 
6.14 

6.39 
6.90 

7.64 

^.53 

953 
10.54 

-i-II^O 








1 • • • ys 1 ■• 



VM I 



1CA6NETIC YASIATIOy. 
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TABLE XXVII.— Om^iTiwed. 





<4J • 










u 


i 


i 


& 




Year 


|ffi 


S ^ 


l:^ 


IS 


^i 




(Jan. I). 


^^ 


Mi 




1 


p 




£ 


& 




1 


6 


1 




.0 

















1640 
















SO 
















60. . . . 
















i^:;:: 




' 












90.... 
















1700 








+10.0 


+■9:8' 






10 








V7 


r.5 






20 












30. . . . 








8.1 


8.3 






40 








7.6 


79 






SO — 








7 2 


7 s 


• • 




60 








6.8 


7.2 






t:.::: 


■+■7:8' 


'+'7!^' 




^A 


7 ® 


"+6.5 


7-7 


70 


+'6:4 


6.6 


6.9 


65 


90 


. li 


7.2 


6.2 


6.7 


6.9 


6.7 


1800. . . . 


7 4 


6.2 


7.0 


71 


7.0 


10 


li 


l^ 


6.S 


7.4 


li 

8.64 


'1 


20 

30 


8.8 
9-35 


8.4 
9.0 


7-2 

!:1 


1-9 
8.43 


l?t 


40 


994 


9.6 


9.05 


9.33 


8.95 


50 


10.55 


10.23 


9.69 


IO.P3 


10.06 


60 


II. 15 


10.83 10.9 j 


10.32 


10.67 


70 


II. 7 


+ii;8 


+i2;8 


10.90 


II. 21 


10.54 


1880.... 


. +12.2 


+11. 41 


+11.63 


+10.93 
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MAGNETIC VARUTIOl^, 



TABLE XXVLL-^Continued. 



Year 
(Jan. I). 


Providence, 
R.I. 


Hartford, 
Conn. 


New Haven, 
Conn. 


> 

1 


Oxford, N. Y. 


• 
•k 


PQ 


1640 


















• 


»Vfl^ 

CO 












go 










•••••••■ \ 


70 










• •«••••> 




lo 


••••*•■" 












90 














1700 














/ • . • • • 

10 


+10.4 

h 

0.12 
6.24 

6.37 

6.45 
6.73 

831 
9.09 

9.65 

10.21 

+10.94 










20 












30 












«J • • • 

40 












^^ 












S.i6 

5 46 

0.24 

6 77 

7 36 
+ 8.62 


+ 6.1 
5-5 

XI 

5.0 
5-43 

6.67 

8.18 
+ 8.9 








70 








80 








,90 

1800 

10 

20 

30 

40 

60 

70.. . 
1880 


" + '5.4 

579 
6.32 

6.97 
7.70 
847 

+ 9-9 


2.96 

3.10 

3.40 

3.87 
4.46 

6.65 
+ 7.38 


+ 0.14 

— O.OI 

+ 05 
0.30 

0.74 

I 33 
2.05 

3^68 
+ 4 49 
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MAGNETIC VARIATION, 
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TABLE ^^O^VIL— Continued, 



Year 
(Tan. I). 


• 

•s 






U 


• 


New York, 
N. Y. 


Hatborough, 
Pa. 


Philadelphia, 
Pa. 


1840 





c 














' ^-^^^ i i * . • 
so 














So 














70 














&:..:. 








+8.8 
8.8 

8.0 
7.6 

7-2 
- 6.6 

5-9 

4.6 

4.4 
4.29 

4.28 

4.30 

4.47 
4.91 

5-59 
634 
6.96 

7.43 
+7.84 


+f5 
8.3 

7.9 

7.5 
7.0 

6.3 
5.6 

n 

2.9 
2.2 
1.8 
1.8 
2.03 

2.53 

HI 
3.86 

4.57 

+6.8 




90 










1700 








8.3 


10 








20 








7.8 


30 








7.0 
6.2 


«j 

40 








50 








5-3 

tl 

2.9 
2.4 
2.1 
2.1 

2.28 
2.71 

3-33 
4.11 

+6:76 


60 








70 








fc 








^90 

1800 

10 

20 

30 

40 

70 — 
1880 


-0.7 

—0.6 

-0.3 
+0.03 

0.44 

0.91 

I.J9 
1.87 

+2.31 


—2.2 

—2.0 

1.8 

1.05 

—0.60 
—0.14 

+0-3I 
0.72 

+1.07 


"—3.18 

-3" 
—2.90 

—2.55 
— 2.09 

-156 

—0.99 

—0.41 

+013 
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MAGNETIC VARIATION. 



TABLE XXya—Qmttnued. 



Year 



1640.^ 

90.. 
1700.. 
10.. 
20.. 
30.. 
40.. 

^:: 

1800.. 
10.. 
20. . 

30.. 
40.. 
io. . 



I 

to 



M 



'^ 






§ . 

tip 

G 



t 



8 . 



g . 
1^ 



u 



+4.8 
4.8 



1880! 



-f-0.6 
0.8 

1.2 

1.7 
2.4 

2.9 



1.2 

0.7 

0.2 

-0.2 

-0.4 

.4 
— 0.2 

+0.1 

0.6 

1.2 



— 0.1 
0.0 

+0.3 
0.6 

I.O 

1.49 

1.99 

2.47 

2.90 

+3.26 



+4-9 
+4.2 



4-0.2 
0.0 
0.0 

0.00 
1.24 

1-95 
2.73 

+3.5 



31 
4.1 

.6 
-4.9 
-31 

-51 
-4.9 

-4.5 
-4.04 

-3-44 
-2.78 
-2.12 
-1.52 

-I '00 

-0.62 



—4.8 

—4.5 

—4.14 

—3.65 

— 3-<» 
—2.48 

—1.89 



MAGNETIC VARUTION. 
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TABLE XXVn.'^Ccffainued, 



Year 
(Jan. I). 



1640. 



1 





^ . 


* 


rt 


flI 


■E 


S 


>N 


2: 


V 


^ 


M 


S 






c 



(A 



4> 

1—4 

•§ 



I S 



4^ 



oJ3 






1^ 



1700. 
10. 
20. 
30. 
40. 



1800. 
10. 
20. 

30. 
40. 



—4.2 



—4.5 —6. a 
—4.8 i —6.4 



— 6.9 

—6.52 

—6.03 

—5-47 
—4.86 

—4.24 
—3-65, 



— 6.2 
— 6.26 
— 6.22 
—6.12 

—5-94 
— 5-71 
—5-44 
-51 



— 6.0 

-5-7 
—5-4 

— ^4.6 
— 4.2 

-3.8 
—3.4 



—7.1 
—7.2 

—7.3 
—7.2 

—7.1 
1^*8 



—3-4 

-3-7 
—4.1 

-4.7 
—5-3 

—6.5 
—7.0 

—7 5 

—7.9 
- 8.1 

—8.2 

—8.14 

—7.94 
-—7.61 

—7.15 
— 6.62 



— 2 
—3 



31 
-ii 

-9.1 

-9.S 

— 9.0 
—9.4 
—8.90 
—8.25 

—7.4 
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MAGNETIC VARIATION. 



TABLE XXVn.— Owrfmtioi 



Year 
Qan. I). 



1640. 







^ 






M 


J? . 






80 


^-S 


^ p; 


u u 


■— I CJ 


•« s 


^^ 


Mexi 
Mexi 


Acapu 
Mexi< 


Panama 
Grana 


SanB 
Mexi 



CO 



r 



90.. 
1700. 
10.. 
20. . 

30.. 
40.. 

60.. 
80.. 

1800 . 
10.. 
20. . 

30 • 
40.. 

60. . 

70.. 
1880.. 



4.7 

6.4 

7 1 

2 7 

8.6 

8.8 

8.9 

8.76 

8.48 

8.04 

7.46 



— 2 

— 3 

— 4.7 

— 6.4 

— 7.2 
-7.8 

-8-3 

— 8.68 

— 8.88 

— 8.91 

-8.79 

— 8.50 

— 8.06 

— 7.5 



It 



7 

7 

7 
6 



7 

4 
2 

96 



6.06 

6.73 
6.0 



7.4 

8.3 

8.6 

8.8 

8.94 

f §7 
8.89 

8.7 



-II. o 

-II. I 

-II. 3 
-II 6 

-II. 9 

-12.20 

-12.54 
-12.88 
13.20 

13 50 



-II 4 
-12.0 

-12.6 

-13 3 

13 9 

14 44 
14.95 

-15 42 

i6!(^ 
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TABLE XXYLl.— Continued. 



Year. 
(Jan. I.) 



1840. 



o 

O 
t/5 

c 

cU 



I 

u 






03 



ctf 

S 



o 

g . 

u 



60. 
70. 
80. 

90. 
1700. 
10. 
20. 

30 
40. 

60 

70. 
80. 

1800. 
10. 
20. 

40. 

60. 

70. 

1880. 






-12.8 

13 4 

-13 9 
14.42 

-14.92 

-15 38 
-15.78 
16. II 
■16.36 
-16 52 



-18.0 
-18. 1 ! 
18.4 

-18.7 ! 
19.2 I 
-19.72 
-20 . 29 
-20.88 
-21.46 
-22.00 



—26.12 
— 27.11 
—27 89 
-28.48' 
—28.^8; 
—29.08, 
—29 08 
—28.88. 
—28.5 I 



—18 
—19 
—19 
— 20. 
— 20, 
— 20. 
— 20. 
—19 
19 



6 

3 

7 
I 

2 

2 

I 

7 
3 



15. 1 
15.4 

■IS. 7 
-16.0 

16.3 

16.6 

16.9 

17.2 



—18.6 



BRAKDIS & TECKRITZ. 

No. 55 Fulton Street, New York. 

Hftke in the most nccimfc nunacT all kinds of EagiDceiiiig and Auraaomjcal 

INSTRUMENTS at reduced prices. 



We would oJlip 

'v.s._.:_.__ 

Ire by (he panUel kria, and b nsard to the uuteadincM rttiulQdtf &oai the 
=DDC disUnce belwem cenlni ud bubble. h»i '"" " ■- ■■■ ■ ' 



*^JSetb^ .. 
dieoUn>edu>d,ir 

taduBcnl of the bar lo the panlld pluei. 

The advanugawe clalni lOr uiia new eontrualaii are die fonowins : In the 
first place, the vertical diblance between centre uid bubble a icducedbv Ihiee 
andahairincho. The billing of the centre by ifacpaiallelicrewx iiwhoirydoDC 
Kwatr with, and generally a. very much gieater KeMUIwn oT Ibc bubble ii lecuied. 
In the second place» the damp and taogent screw, uow alwan tuminff vtrtA the 
tdcacope, the annojvkCc of looking tor (he aune il obviated while talung an ob- 

Hiere is also a simple device (which il not thowD in the cut) for keeping the 
wirca alwa^ perfejtly hDrizonial, ud at the nune tim« allowinff the teleacope to 
renJie in iis wyes without opening the clips. LaKly. the pinllel plal« maybe 
Mtonlhc tripod without the llighteureir of injury, while formerly this always 
inchidedaBnatdanfcr to upright eon^ centre, and tangent icrewi. 

■ allow ua to triply « very soaitive bubble, besides nnk- 






UsTDEX. 



ALABAMA. 

PAOX 

Edfala 92,87 

Florence 64, 72, 119 

Fort Morgan 79 

Lower Peach Tree 87, 91 

Mobile. . .64, 73, 87, 91, 118, 119 
Tuscaloosa 72 

- ALASKA. 

Sitka 86, 117, 121, 129 

Unalaska Island 86, 117, 121, 129 

ARIZONA. 

Big Horn Spring 99 

Omips (123 to 135) 100 

Camsso Creek 99 

Cedar Creek 99 

Colorado Ciiiqueta 99 

Gila Junction loi 

Indian Spring 13 

Isogonic Points 102 

Jacob's Well 99 

Las Vegas Ranch 103 

lithodendron Creek 99 

Las Negales loi 

Navajo Spring 99 

Pinos Villages loi 

Pueblo 99 

Rio Puerto 99 

Rio Virgin, MouUi of 103 

San Bemandino loi 

San Pedro loi 

Santa Crux River loi 

Sarroux Springs 99 

St Thomas 103 

Vegas Wash, Mouth of 103 

West Point 103 

(132) 



FAOI 

White Cliff Creek 99 

Williams River 99 

ARKANSAS. 
Wachita River 64 

CALIFORNIA. 

Bucksport 80^ 89 

Cape Mendocino 119, 129 

Camp Riley loi 

Humboldt 80 

Marl Springs 100 

Monterey loi 

Pai-ute Creek 100 

Point Conception 80, 89 

Point Pinos 80 

Port Bogeda 89, 92 

Ross Mountain 92 

ban DiCgo loi 

San F.ancisco ..loi, 116, 121, 129 

San Isabel loi 

San Pedro 80, 89 

San Luis Obispo 80, 89 

Sand Camp 100 

Santa Barbara 89 

Soda Lake 100 

Shelter Cove 89 

CANADA. 

Forestville 104 

Fort Gratiot 104 

Halifax 105, 120, 122 

Montreal 68 

Quebec 90 

l oronto 1 18 

York Factory 105, 120, 122 
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INDEX. 



CONNECTICUT. 

PAGE 

Baldflill 92 

Black Rock 76 

BoxHiU 92 

Bridgeport 76 

Drowned Meadow 77 

Fort Wooster 76 

Greenport 76 

Groton Point 76 

Hartford 60, 69, 84, 109, 120, 124 

Hebron 60, 69 

Ivy Hill 91 

Lloyd's Harbor 77 

Lyme 60 

AfUford 76 

New Haven 60, 69, 76, 84, IC9, 

120, 124 

Norwalk 76 

Oyster Ba^ 77 

Oyster Point 76 

Pomtret 60 

Sachem's Head 76 

Saybrook 76 

Sawpitts 77 

Stamford 76 

Stonington 76 

Tashua 91 

DACOTAH. 
Fort Huron 81 

DELAWARE. 

Bombay Hook Light 78 

Cape Henlopen 90 

Church's Landing 77 

Dagsborough 90 

Ft. Delawane 77 

Hawkins Jo 

Lewes Landing 7^ 

Lewistown 65 

Pilot Town 7» 

Pine Mount 78 

Sawyer 77 

Wilmington 77 

DISTRICT OF COLUMBIA. 
Caustens Hill 78 



PAOX 

Hills Hill 78 

Washington City, 63, 78, 84, 91, 

93, 112, 113, 121, 126 

Tables (i, 2, 3 and 4). 54, 55, 56. 

FLORIDA. 

Apalachicola 87, 92 

Barkley 92 

Cape Florida 79, 87 

Cape St Bias 79 

Dog Island 79 

Depot Key 79 

EgmontKey 87 

Femandina 87, 91 

Hurricane Island 79 

Key West, 85, 87, 113, 114, 121, 

127 

Pensacola 72,87,91, 64 

Sand Key 79 

St. Joseph's Bay 87 

St. Mark's Light 79 

St George's I^and. 79 

Tallahassee 64, 72 

Tortugas 87 

GEORGIA. 

Applington 71 

Athens 64, 72 

Augusta 71 

Bainbridge 72 

Bridsville 72 

Bryan C. H 72 

Camesville 72 

Columbus 72 

Cuthbert 72 

Darien 72 

Eatonton 72 

Elberton 72 

Fort Gaines 72 

Goshen 71 

Jacksonboro 72 

Lawrenceville 72 

Liberty, C. H 72 

Lincomton 71 

Lumpkin 72 

Macon 79, 87 



INDEX. 
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PAGE 

Madison 79, 87 

MiUedgcville O4, 72 

Millhaven 72 

Monroe 72 

Sandersville 71 

Savannah, 72, 79, 85, 87, 113, 

121, 126, 

Springfield 72 

Swainsboro. \ 72 

Tybee Island 79, 87 

Tuccoa Falls 72 

Waynesboro 71 

IDAHO. 

Coeur d' Aline Mission 96 

Sohon Pass 96 

ILLINOIS. 

Alton 66, 73 

Cahokia 66 

Cliicago 66 

Davenport 73 

Galena 73 

Jacksonville 66, 73 

Kaskaskia 66 

Ohio, Mouth of. 66 

Points 66, 73 

INDIANA. 

Logansport 71 

Madison 65 

Michigan City 104 

Ohio, Falls of 65 

Ohio River 65 

South Hanover 65 

Vincennes 65 

Wabash, Mouth of 65 

IOWA. 

Bridge 75 

Cheneys 73 

Dubuque 73 

Engineers* Cantonment. . . .57, 67 

Elkford 74 

Farmer's Creek 73 

Iron Ore 74 

Lost Grove 74 



PAOK 

Mahaqueta 73 

Mill 73 

Sherwoods 73 

Small Mill 74 

Wapsipinnicon 74 

White Water. >3 

KANSAS. 

Big Blue River •. 97 

i: ort Leavenworth 97 

Little Muddy Creek 97 

Vtrmillion Creek 97 

KENTUCKY. 

Augusta 64 

Shippingport 57 

LOUISIANA, 

Barrel Key 91 

Cheyneyville 64 

Cole Blanche 88, 92 

Cubitt 88,92 

Fort Livingston 79 

Gaines Ferry 88 

Isle Demiere 79 

New Orleans, 64, 85, 88, 91, 

114, 121, 128, 

Passe k Loutre 88 

Point 64, 72 

Sabine, mouth of 64, 88 



MAINE. 

Angle of Me 

Bangor 

Bath 

Belfast 68, 

Calais 

Camden 

Cape Neddeck 

Cape Small 

Chamcook 

Dixfield 

Eastport 

Falmouth 

Farmington 

Fletcher's Neck 

GreenvUle 



68 

90 

91 

91 
90 

75 

75 

75 
90 

08 

"7 

59 
66 

75 
59 
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XKSSX. 



fAox 

Hamden 59, 68 

Howard 90 

Humpback Mt 90 

Kennebunk Port 75 

Kittery Point 59> 75 

Mount Agamenticus 75 

Mount Desert 90 

Mount Harris 75 

** Independence • 75 

" Pleasant 75 

" Sebattis 75 

** Saunders 90 

North Boundary 59 

Patuccawa. 75 

Portland, 75, 83, 90, 91, 105, 

106, 120, 122, 

Pownal 59 

Penobscot, Fork of 59, 68 

Ragged Mountain 75 

Raymond . 59 

Richmond Island 75 

Rockland 91 

Rumford 68 

St. Croix, Source of 59 

♦* Mouth of 59 

Timiscuata Lake 59 

Umbagog Lake 59 

Walwaska 59 

Waterville 68 

West Thomaston 68 

Western Ridge 90 

MARYLAND. 

Baltimore, 57, 86, 93, 1 18, iz6 

Bodkin Light 78 

Davis 78 

Finlay 7^ 

Fort McLlenry 78 

Kent Island 78 

Marriott 7^ 

Mason's Landing 90 

NorthPoint 78 

Osbom's River 78 

Oxford 90 

Pool's Island 78 

Rosanne 78 

Soper's HiU 7^ 



Susquefaanna Light 78 

Taylor 78 

Webb's HiU 78 

MASSACHUSETTS. 

Annis Squam , . . 75 

Baker's Island Light 75 

Beacon Hill 75. 9' 

Beacon Pole Hill 76 

Blue HUl 75 

Boston 83 

Cambridge, 57, 60, 69, 83. 

99, 107, 120, 123 

Chatham lights. 92 

Chesterfield. 91 

Coddens Hill 75 

CopeCut HiU 76 

Deerfield 68, 91 

Dorchester Heights 75 

Fair Haven 76 

Fort Lee 75 

House Point 69 

Hyannis 76 

Indian HiU 76 

Ipswich 90 

Little Nahant 75 

Manomet HiU 76 

Nantasket 75 

Nantucket, 60, 76, 83, 107, 

108, 120, 123 
Newburvport, 83, 106, 120, 123 

Plum Island 75> 9^ 

Plymouth 

Provincetown 91 

Rockport 90 

Salem 83, 106, 120, 123 

Shootflying HUL 78 

Spencer s EUU 76 

Southwick ... 69 

Springfield 57. 9' 

Tarpaulin Cove 76 

Thompsons 90 

Wauchussett 91 

Wellfleet 

WiUiamstown 



INDEX. 
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PAGE 

MEXICO. 

Acapulco 8q, 115, 121, 128 

Mexico City &, 115, 121, 128 

Mirador 82 

Orizaba 82 

Potrero 82 

San Bias 85 115, 121, 128 

St. Andrew's Chalc 82 

Vera Cruz. 8.% 85, 114, 121, 128 

MINNESSOTA. 

Camp Monroe 67 

Camp on St Peters 67 

Duluth 104 

Fort of Columbia Fur Co 67 

Lake of the Woods 66 

Lake Superior N. Coast 67 

Rainy Lake 67 

St. Paul 104 

St. Peters, Mouth of 67 

MICHIGAN. 

Copper Harbor 104 

Detroit, 66 70, 84, 104, iii, 

121, 125 

Drummond Isle 74 

Duncan City 81 

Fort Brady 104 

Grand Haven 104 

Grand Marrais 74 

Grand River 70 

Huron Coast 69 

Huron Shore 70 

Keweenaw Point 74 

Mackinac 69 

Macomb Co 70 

Marquette ^ 104 

Michigan Shore 66 

Miners River 74 

Montreal Channel 74 

Ontonagen River 74 

Parisien Island 74 

Pere Marquette River 70 

Pointe aux Barques 70 

Points 69, 70 

Riviere du Gres 74 

Saginaw River 70 



PAOK 

Sault St. Marie 74 

Thunder Bay 70 

Tip Top 104 

Waugosham 81 

MISCELLANEOUS. 

Aulezavic Islands. 91 

Kingston, Jamaica, 85, 1 14, 

121, 127 
Havana, Cuba, 85, 87, 114, 

121, 127 
Panama, New Grenada. 81, 

85, 115, 121, 128 

MISSISSIPPI. 

East Pascagoula 79 

Mississippi City 87, 91 

Montgomery 79 

Natchez 64 

MISSOURI. 

Belle Fontaine 58 

Charaton 57 

Cow Island 57 

Cote sans Dessein 50 

Engineers Cantonment 5 

Fort Osage 5 

Franklin 58, 66 

Newport 81 

Point 66, 73 

St Charles 58 

St. Louis 58, 66 

MONTANA. 

Bitter Root 96 

Hell Gate 96 

Fort Benton 91, 96 

Fort Owen 91 

NEBRASKA. 

Ash Hollow 97 

Big Sandy River 97 

Camps 97 

Chimney Rock 97 

Elm Creek 97 

Fort Kearney 97 

Little Blue River 97 



13^ 



INDEX. 



PAOB 

North Platte 97 

Platte River 97 

Rock Creek 97 

NEVADA. 

Antelope Spring 103 

Camp Halleck 103 

Carson Lake 98 

Cho-Kup Pass 98 

Crescent Station 103 

Genoa 90 

Hamilton. 103 

Huntingdon Springs 97 

Ko-bah Valley 98 

Monte Christ© Mill 103 

Reese River 98 

Walker River 98 

Walker's Ranch 103 

Willow Creek 103 

NEW HAMPSHIRE. 

Chesterfield 61, 68 

Gimstock 91 

Hanover 59, 68, 117 

Hinsdale 61 

Isle of Shoals 75 

Mount Unkonoonuc 75 

Portsmouth 59, 83, 90, 106 

120, 123 
Troy Village 91 

NEW JERSEY. 

Absecum Light 92 

Bamegat Light 92 

Cape May Light 78 

Chew 77 

Cole 77 

Egg Island Light 78 

Long Branch 92 

Mount Prospect 77 

Mount Rose 77 

Newark 77 

Princeton 63 

Port Norris 78 

Sandy Hook 77 

Town Bank 78 

Tuckerton . . ,*, 77 



Tuckers Island. 77 

Vanuxem 77 

White Hill 77 

NEW MEXICO. 

Albuquerque 99 

Aquia Fria 99 

Arch Spring 99 

Carazilla loi 

Cedar Forest 99 

Copper Miners loi 

Co. tro 99 

DoLa Ana loi 

Espia loi 

Isleta 99 

Isogonic Points 102 

Ojo Del Perro loi 

Prescription Rock. 99 

Rio San Jos€ 99 

San Luis Springs ^. . loi 

Zuhi River. 99 

NEW YORK. 
Albany 57, 62, 68, 84, 90. 

109, 120, 124 

Auburn 62, 69 

Bath 93 

Bedlow Island 77 

Bloomingdale Asylum 77 

Brooklyn 94 

Buffalo 62, 70 

Cazenovia 62, 69 

Charlotte 104 

Champlain 68 

Cold Spring 77 

Columbia College 77 

Dunkirk ^3 

East Hampton 62, 69 

EUicottsville 93 

Fairview 70 

Fire Island 94 

Flatbush 62, 69 

Geneva 62, 69 

Governor's Island 77 

Greenbush 77 

Guilford 69 

Hamilton 5q 



INDEX. 



137 



PAOX 

Homer 69 

Ithica 62, 69 

Jamaica 62 

ohnstown 62 

Ceesville 68 

i-eggett 77 

New Rochelle 77 

New York City, . 57, 62, 59, 

84, III, 120, 125 

Oblong 62 

Ogdensburg 69 

Oxford, 62, 69, 84, no, 120 124 

Pottsdam 62 

Receiving Reservoir, N. Y., 

City 77 

Rochester 62 

Rossie 69 

Sackett's Harbor 104 

Sagg Harbor 94 

Sands Point 77 

Troy 68 

Utica 62 

Warrensburg 68 

West Chazy 68 

West Point 57, 62, 69 

NORTH CAROLINA. 

Bodies Island 79, 87 

De Rosset 79, 87 

Newbem 64, 118 

Raleigh 79, 87 

Shell Bank 79, 87 

Smithville 91 

Stevenson's Point 79, 87 

OHIO. 

Athens 65, 71 

Atwater 65 

Batesville 71 

Berlin 65 

Braceville 70 

Brookfield 70 

Carrolton 70 

Canfield 65 

Chardon 70 

Chippewa 65 

Chitficothe 71 



PAOK 

Cincinnati 57» 65, 71 

Cleveland 65, 70, 84, 104, 1 10 

III, 120, 125 

Columbus 57 

■ Coshocton 71 

I Coventry 65 

Dayton 57 

Defiance 05 

Dover 70 

Euclid 70 

Flat Rock 71 

Gallipolis 65, 71 

Hudson 65, 70 

Jackson 71 

Kalida 71 

Kelley's Island 81 

Kenton 65 

Lower Sandusky 71 

Marion 71 

Marietta 65, 71 

Maumee, Rapids & mouth of. 65 

New Madison 65, 71 

Norton 65 

Poland 65 

Portage 65,70 

Portsmouth 65 

Sandy 65 

Seneca 65 

Sister Islands 81 

Springbank 65, 71 

Springboro 65, 71 

Springfield 57, 65, 71 

St. Clairsville 70 

Stony Point 81 

Suffield 65 

Urbana 57 

Washington 71 

Wilmington 65, 71 

Wooster 65, 70 

Zanesville 71 

OREGON. 

Cape Blanco 89 

Cape Foul weather. 89 

Chequees 05 

Ewing Harbor • «o 

Port uiaGOvery 89 



138 



INDSZ. 



Scarboro Haibor 80 

Wadda Island, Neeah Bay. .80, S9 

PENNSYLVANIA. 

Brownsville 93 

Curwinsville 4 93 

Easton 93 

Erie 84, 93. no, 120, 125 

Fairview 63 

Girard College 77 

Harrisburgh 93 

Hatborough, 84, in, 112, 

121, 125 

Huntingtcm 93 

Mercer 93 

Mercersburgh 93 

Norriton 03 

Pittsburgh 57,93 

Points o^, 2% 4*> 94 

Philadelphia, 57, 63, 69, 93, 

112, 121, 125 

Silver Lake 03 

Heiner's Run 81 

West Chester 63, 69 

West Boundary 63 

Williamsport 93 

Yard 77 

RHODE ISLAND. 

McSparrain's Hill 76 

Newport 60, 69 

Point Judith Light 76 

Proviclence, 60, 76, 84, 108, 

108, 109, 120, 124, 
Watch Hill 76 

SOUTH CAROLINA. 

Allston 79» 87 

Breach Inlet 79, 87 

Charleston, 64, 72, 85, 113, 

121, 126 

Columbia 79, 87 

Edisto Island 79> ^7 

Port Roval 87, oi 



TENNESSEE. 
Nashville 64, 73 

TEXAS. 

Brazos and Clear Fork of.. 95 

Dollar Point 79, loi 

East Base 79> loi 

Fort Mackintosh loi 

Frontera loi 

Initial Point loi 

Isotonic Points I02 

Jupiter 79, loi 

Mouth of Cafion loi 

Presidio del Norte loi 

Ringgold's Barracks 88, loi 

Rio Grande 79, loi 

Trinity and Forks o£ 95 

UTAH. 

Antelope Valley 97 

Benson's Creek. 103 

Camp Flovd 97 

Clover Valley 103 

Ea£;an Cafion 97 

Fillmore 103 

Fort Bridger 97 

Hawawah Spring 103 

Homer 103 

Kanab IP3 

Lake Creek, Source of 103 

Monument Cafion 103 

Murray's Creek 103 

Sacramento District 103 

Simpson's Spnng. 97 _ 

Salt Ljtke City loi 

Schneider's Cfreek 97 

Snake Creek 103 

Sulphur Spring. . .'. 97 

wad Hop Creek 1^3 

VERMONT. 

Barton 61, 68 

Barlingtont 61, 68» 83, 106, 

lao, 122 

Cedar Point 68 

Crown Point o 68 

ZH«l Moa&tftia f^ 



QISXX. 



»39. 



PAGE 

Montpclicr 6i 

Pownal 6i 

Rutland. . .61, 83, 91, 106, 

120, 122 

Ryegate 61 

St Johnsbury 61, 68 

West Moriah 68 

VIRGINIA. 

Cape Charles 87, 90 

Cape Henry, 63, 84, 87, 90, 

113, 121, 126 

Charlottsville S7» 63, 71 

Fort McHenry 90 

Fredericksbiirgh 90 

Jaques 90 

Norfolk 63, 87, 90 

Old Point Comfort 87, 90 

Richmond 63, 87, 00 

Roslyn 78,87 

Scott 90 

South Boundary 03 

Snead 90 

Williamsburg, 63, 36, 118, 126 

WASHINGTON TERR. 

Cape Disappointment 80, 

86, 116, 121, 129, 

Fort Walla Walla 81, 0(6 

Gray*s Harbor 09 



PAOB 

Port Hudson 91 

Vancouver's Island 1 19 

Wenatchapam 95 

WISCONSIN. 

Blue Mounds 73 

Campbells 73 

Fort Crawford 67 

La Pointe 74 

Little Mahaqueta 73 

Log House 73 

Madison 73 

Milwaukee 104 

Mineral Point 73 

Montreal River 74 

Parrish*s 73 

Pomt a 73 

Prairie du Chien 73 

Sheralds Mound 73 

Superior City 104 

Trout Brook 73 

Turkey River 73 

WYOMING. 

Deer Creek, W. of 97 

Fort Laramie 97 

Greasewood Creek 97 

La Bont^ River 97 

Little Sandy Creek 97 

Sweet Water River 97 



E. C. BiyDGMAN, 



MAP PUBLISHER 



AND 



MOUNTER 



No. 5 Barclay Street, New York. 



Maps of every description engraved, colored, and mounted 

to order. 



ESTABLISHED i^2d. 




YiiuNe & son L, 

Mathematical and Engineering 
Instrument Makers, 

No. 43 NORTH SEVENTH ST., 

PHILADELPHIA. 



^ ATE JIT TfRAJISITS, 

IM^fROVE^ LEVELS, 

(original manufacturers.) 

LYMAN'S SOLAR TRANSIT 

(PATENT.) 

For running lines by the sun, independent of ^he magnetic needle, 
and establishing meridians. 



YOUNG & SONS possess the only graduating engine in this 
country capable of accurate graduations. 

The only establishment which includes the facilities for manufac- 
turing their own optical glasses. 

CATALOGUES ON APPLICATION. 



SCIENTIFIC NEWS. 



We are pubUshing, twice a month an ILLUSTRATED JOURNAL^ 
handsomely printed on heavy paper, entitled the Scientific News, 
devoted to the useful ARTS, POPULAR SCIENCES, INVENTIONS, 
DISCOVERIES, in MECHANICS, CHEMISTRY and kindred sub- 
jects. It gives concisely, and in plain English, the latest and best in- 
telligence in regard to the varied industrial pursuits. It is the aim of 
the publishers to make it a Scientific News Journal of special in- 
terest and value to the family and the work shop, as each number will 
contain a variety of useful hints and practical receipts of value. 

The subscription is only$i.oo A Y£1AR. Liberal discounts to 
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Publishers, 
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AMERICAN and FOREIGN PATENTS, we offer our services to 
those who desire to protect their inventions in the United States, 
Canada, Great Britian, Germany, France, Belgium and other 
countries. 

Designs Patented, Trade-Marks and Labels Registered, Caveats 
Filed, Rejected cases prosecuted. Reissue of Defective Patents ob- 
tained. Interferences managed. Our terms are moderate. No charges 
for consultation at our office or advice by letter. 

ADDRESS : 

S. H. WALES &- SOX 

ZZ4 Nassau St., New York. 



Holly's Improved Water Work& 

DIREGT PUMPING PLAN. 



Combines, with other advantages, over older systems, the follow- 
ing: 

X. Secures by yariable pressure a more reliable supply of 
water for all purposes. 

2. Less cost for construction. 

3* Less cost for maintainance. 

4. Less cost for daily supply by the use of Holly's Im- 
proved Pumping^ Machinery. 

5. Affords the best fire protection in the world. 

6. Largely reduces insurance risks and premiums. 

7. Dispenses with fire engines, in whole, or in part. 

8. Reduces fire department expenses. 

Holly's new and improved Compound Pumping Engine is so ar- 
ranged that it maybe operated on the Compound, Low Pressure, 
or High Pressure principles, and changed from one to the other at 
pleasure without stopping. This arrangement is essential to securing 
economical daily pumping, and prompt increase of power 
for efficient fire protection. 

In daily working and special tests these engines show a duty equal 
to 65,000,000 to 81,000,000 and over, pounds of water raised one 
foot, with one hundred pounds of coal, when pumping directly into 
the mains. Water works on this plan have been put iu successful 
operation by this Company within the last few years in over seventy 
cities and villages in the United States. 

For informartion by descriptive pamphlet, or otherwise, address the 

HOLLY MANUFACTURING CO., 

LOCKPORT, N. Y. 
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OF 

• IMPROVED INSTRUMENTS, 

OF THEIR MANUFACTURE WILL BE SENT ON APPLICA- 
TION. 



It contains nine large engravings, prepared from photo- 
graphs of BUFF & BERGER'S Field Instruments, and 
gives a description of all their improvements in the in- 
struments for City, Mining, Railroad, Topographi- 
cal and Hydraulic Engineering, as well as for 
Land Surveying. 

Part II relates to the theory of instruments ; how to 
use, and how to take care of and adjust them. 



